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THE MONEY QUESTION AND CONSTRUCTIVE 
ENTERPRISE. 


By John R. Dunlap. 


HE following letter from an appreciative subscriber in the West 


will explain itself: ia 
Yo the Editor of Tite ENGINEERING MAGAZINE, 4 | 
I have enjoyed your publication as much as any other which has come to my table, tell 
and I subscribe for all the leading periodicals. But | am much disappointed at the 2 


appearance in your pages of the leading articles in your November, December, and 


January numbers, on the money question. | recognize the worth of the articles, but ‘3 \ iy 
I subscribe for the leading financial papers, quarterlies, and reviews, in which I would 7 i 
expect to see such matter as this, and I cannot understand upon what grounds you i i 
give place to these articles by Messrs. Mills and White i} je 
This is a criticism which I hope you will understand is mede in a friendly spirit . ’ , 
[| have a horror of the tendency which crops out in many publications with which we wee 
fall in love, of departing from the field in which we expect them to remain. ; 
H 
Albuquerque, N. M., January, 1596 
This is a courteous and intelligent inquiry, and it is entitled to a ; 


full and frank answer. 


~ 


In the official report of the United States Inter-State Commerce i 
Commission dated June 30, 1894,——one year after the panic of 1893, 


there occurs the following significant paragraph : 

**On June 30, 1894, there were 156 railways in the hands of receivers. The if -Y 

mileage of road operated by these defaulting companies is 38,869.96 miles. Eighty : iS 

per cent. of this mileage is accounted for by 28 important lines. Of the 125 remain : j 2 

ing, 59 were small lines of less than 100 miles in length, some of them being parts of 7 ‘id 


larger systems, and some being lines still in process of construction. ‘The total cap 
italization of roads in the hands of receivers was about $2,500,000,000, or about one- 


fourth of the total capitalization of the country.”’ 


If our correspondent will picture in his mind’s eye the tens of 
thousands of engineers who were thrown out of employment, deprived 
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prospective engagements, or suffered decrease in their incomes as 
the result of this prodigious aggregate of railroad insolvency; if he 
will form a mental estimate of the billions of capital employed in other 
lines of industry which were either wrecked or gravely imperiled by 
the same causes which produced this calamitous result in the railroad 
world ; and then if he will endeavor to calculate the contingent losses 
which accrued to the millions of individual workers engaged through- 
out all lines of industry,——if he will do this, he can perhaps form some 
idea as to what a modern panic costs a great people. And in the na- 
ture of things, the causes which can produce such direful effects must be 
of the highest concern to the men who are engaged in constructive 
and industrial enterprise, —in a word, to the readers of this Magazine. 

Now the panic of 1893 was purely and wholly a financial one. 
It was born of the most astonishing array of insane legislation upon 
finance and banking that has ever been witnessed in the history of 
any civilized people. That our readers may clearly comprehend the 
net results of this legislation, it is worth while to reproduce here an 
extract from a speech by Prof. J]. Lawrence Loughlin, delivered in 
Chicago in October, 1894. ‘The status of our public finance has 
never anywhere been more concisely presented, or more appropriately 
characterized. ‘To illustrate the heterogeneous character of our cur- 
rency, he presented the following official statement showing its com- 
ponent parts on October 1, 1894, which will apply substantially to the 
present date 


Coined or Issued In treasury In circulation 

Gold coin .. $§79,728,587 $79,002, 339 $500,126,245 
Gold certificates . 64,545,099 55,260 64,799,439 
Silver dollars a $21,176,408 366,900,165 54,276,243 
Subsidiary silver 75,054,481 16,809,713 558,244,708 
Silver certificates 339,076,504 9,155,755 330,520,719 
Treasury notes ( TSo¢ 151,609,267 30,113,893 121,495,374 
United States notes | greenbacks ) 346,681,016 79,397,535 267,283,481 
Currency certificates 56, 305,000 550,000 §5.755,000 
National bank notes ; 207,504,458 5,017,748 202,546,710 
$2,242,041,420 $537,602,438 $1,055,038,952 


Commenting upon this exhibit, he said: ‘‘ We have here a dime 
museum of finance,—‘ the greatest aggregation of curiosities ever be- 
fore exhibited under one canvas in the world.’ ‘There are nine dif- 
ferent and confusing kinds of money,——two kinds of gold money, four 
kinds of silver money, and three kinds of paper money. ‘The sum 
total of the four kinds of silver money amounts to about the same as 
the sum of the two kinds of gold money. _ Brietly, about 35 per cent. 
is gold, 35 per cent. is silver, and 30 per cent. is paper. . . . If 
anything should make us pause and deliberate on the ways of regu- 
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lating our monetary system, it would be that the loud-voiced, blatant 
demagogue is allowed to have unimpeded influence in regulating such 
an intricate mechanism as this.”’ 

This language seems almost like humor and ribaldry, but its every 
word is sober truth, and in no other form of expression can the situ 
ation be so fittingly described. 

Back in the summer of ’93, when agitation tor the repeal of the 
Sherman Silver Bill was going on, there were thousands of intelligent 
men who believed that if we could stop the Government’s monthly pur- 
chases of silver the trouble would be over. ‘They saw that the silver 
advocates were both earnest and honest in the desire to maintain 
parity between gold and silver, thus insuring the discharge of all ob 
ligations upon the basis at which they were incurred; and they felt 
that if the Government would suspend the coinage of silver, all tear 
of its readiness and ability to maintain gold payments would disap 
pear. But experience soon demonstrated that in reality the silver 
question constituted only one phase of the problem. Immediately 
after the repeal of the Sherman Bill the drain of gold from the ‘Treas 
ury set in afresh; one bond sale followed another in quick succession 
without checking the demand for redemption of the Government’s fiat 
money ; 


tirement of the greenbacks. It is obviously necessary that these notes 


and thus has arisen the growing popular demand for the re 


shall be retired, and we can never hope for stability in our financial 
affairs until they are safely out of the way,—until the government 
“* goes out of the banking business’’ and transfers to the banks the 
burden of carrying a gold reserve and supplying the gold that may be 
needed for export. But well-informed men see clearly enough that 
even this would not cure all our ills. The trouble lies yet deeper. 
(ur banking system is not only imperfect and inadequate to the proper 
conduct of the business of our people, but it is crude, old-fashioned, 
and far behind the science of modern banking, as practised in every 
other civilized country. What we need, and what we must have be- 
fore we can enter safely upon that era of splendid prosperity which 
surely awaits us, is, first, a simple, safe, and elastic system of national 
bank currency, which can be readily issued or retired by the banks in 
response to the varying demands of trade, and which will be ade- 
quate in volume to supply the place of the greenbacks and Treasury 
notes ; and, second, such an amendment of the banking laws as will 
permit national banks, under proper restrictions, to establish branches 
in small towns and thinly settled districts throughout the country, 
to afford to our people the banking facilities which are necessary to 
the expeditious and profitable conduct of business. 
Immediately the question arises, How is this reform to be accom 
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plished? ‘There is but one answer. It must come through the educa 
tion of our people, and it can come in no other way. We live under 
a popular government, and as the people think, Congress will vote. 
Not until the country has declared itself in unmistakable terms can we 
hope for any adequate legislation in Washington ; and, meanwhile, we 
must rely upon demonstrating to all the world the great wealth, the 
splendid resources, and the loyal patriotism of our people,—which 
have happily been so conspicuously proved in the recent public 
sale of government bonds. 

Reasoning thus, it has seemed obvious to me that the surest and 
speediest method for accomplishing the end desired, must be through 
the education of the leaders of the people,—the proprietors, heads of 
concerns, chiefs of departments, superintendents, managers, and ac- 
tive men of affairs generally, who employ large numbers of men and 
who hold the confidence of the voters. It is precisely this constit- 
uency which ‘THE ENGINEERING MAGAZINE Strives to serve, and 
| have, therefore, accounted it a matter of the highest importance that 
the financial problem should be treated in these pages from the point 
of view of the engineer and the practical man, rather than from the 
stand-point of the financier or the politician, as is usual in the financial 
and political reviews. Every resource has been exhausted in the 
effort to obtain the best thought of the foremost minds in the world ; 
each and every phase of the problem has been clearly expounded by 
an expert ; each subject has been treated in its relation to those which 
have gone before ; and, as a whole, the series of papers would make a 
valuable text-book. ‘That this may be appreciated, I present here 
\ list of the titles and authors, with the date of each publication : 

Aug. '93. The Unit or VALUE IN ALL TRADE 
As Fixed by Commerce Regardless of Legislation. EowArp ATKINSON 


Sept. '93 A SCIENTIFIC ANALYsiIs OF MONEY 


A Standard of Value Mathematically Defined EMIL SCHALK 
Oct. PHE REAL CURRENCY OF COMMERCE — 
5 
Checks, Drafts, Notes and Bills of Exchange. GEORGE S. Cor 


Dec. '94 Pure ** BALTIMORE PLAN’ OF CURRENCY REFORM 

\pproved by the Bankers’ Association of the U. S A. P. Hepnurn 
Jan. ‘95 SILVER COINAGE HISTORICALLY CONSIDERED— 

A Masterly Review cf Facts and Principles H. D. McLerop. 
Nov. '95. THE CURRENCY PROBLEM AND Its SoLUTION— 

\ Business Man's Idea of the Situation. ABRAHAM MILLIS 
Dec. '95 First PRINCIPLES IN MONEY AND BANKING— 

The Currency Problem in American History Horack WHITE. 


Jan. '96 REPRESENTATIVE MONEY AND GOLD EXPORTATION— 


An Excess of One Leads Inevitably to the Other. Horack, WHirr. 
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As a timely and fitting addition to this series, it affords me pleas- 
ure to commend in the highest terms the very excellent article 
on ‘* The Scotch System of Branch Banks,’’ by Mr. J. Selwin ‘Tait, 
which follows. ‘This may, indeed, be fairly accounted the most im 
portant paper in the series, for the essential reason that it lays bare 
the tap-root of the whole difficulty. In addition to showing the great 
superiority of the Scotch and English system of banking over our own, 
Mr. ‘Tait proves that by simply amending our national bank laws to 
conform with the modern system which has made London pre eminent 
in the financial world, we can add the magnificent aggregate of $750, 
000,000 to the capital which is available for productive enterprise,—and 
this too of capital which is now needlessly employed in banking or 
lying idle and useless in our bank reserves. Here is a possible addi 
tion to our ‘‘ circulating medium’’ which must satisfy the demands ot 
even the wildest inflationists,—for as Mr. George S. Coe, the distin 
guished inventor of the clearing house certificate, has clearly shown 
in these pages, (October, 1893) ‘‘ the real currency of commerce ’’ is 
made up of bank credits, with the checks, notes, drafts, and bills ot 
exchange which are based upon them. If this fact can ever be driven 
home to the addled pates of our ten thousand philosophers of inflation, 
the money question will settle itself in short order. Afford safe 
and adequate banking facilities to the farmer, the village manufac 
turer, the artisan, and the small tradesman ; give him a credit in bank 
and a check book to make that bank credit available, and he will soon 
learn that actual money plays a very small part in the transaction of 
business,—he will, in fact, learn what the clearing-houses have taught 
the people of our large cities long ago, namely, that of all the 
stupendous aggregates of modern business transactions, less than $1 
in every $20 is represented by the actual use of money 

And just here it seems proper to repeat what I said in these pages 
in December, 1894. ‘* It requires no prophet to foresee that the ques 
tion which must dominate all others in public interest during the coming 
twelve months, is that of reforming the polyglot system of currency 
and banking under which the commerce and industry of the United 
Back of the Populist de 
mand for ‘more money’ and ‘ cheap money’ ; back of the sentiment 


States are now struggling. 


favorable to silver coinage upon some safe basis; and back of the un 
rest and discontent which are manifest in all parties, there is the def 
nite knowledge that our present currency system is both complicated 


and defective,—that at certain seasons it is inadequate to commercial 


requirements, and in times of panic positively dangerous to the wel 


fare of our people This is the vital defect which gives plausi 


hility to all the financial vagaries now prevalent; and whatever sins 
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may be charged against the silver intlationists and the fiat money 
cranks, they must be credited with having finally aroused the conser- 
vatism of the country to a clear appreciation of the fact that financial 
reform is an imperative need.’’ 

‘*!t may be said that the movement for reform was inaugurated 
with the panic of 1893 ‘The wholesale issue of clearing-house cer 


ficates, the widespread use of certified checks in place of money, 


and the premium, not on gold alone, but on currency as well,—these 
were object lessons in finance which brought home to every man the 
obvious truth that our currency system was defective, and that it 
lacked the essential quality of being readily expanded or contracted 
to meet perfectly legimate requirements.”’ 

What was true at that time is true to day 

In both houses of Congress, and notably in the Senate, there are 
blatant demagogues who wantonly proclaim doctrines which they know 
to be false: but in the Senate, as well as in the House, the overwhelm- 
ing majority of the. congressmen who stand for silver coinage or up- 
hold the greenback, are sincerely convinced that they are right. ‘They 
see that something is radically wrong, and they are simply following 
their best lights in the effort to solve the problem. More than this, 
they know that in thus upholding honest convictions they represent 
the sentiments of their people. In truth, the only kind of money that 
the present generation has learned anything about is government 
money and silver money, with an occasional glimpse of gold. It is 
logically necessary, therefore, that they should believe in the money 
which for thirty years they have been using ; and though they are in 
error as to the true principles of finance, they are manifestly honest in 
the theories which they uphold. Nor does this condition of public 
opinion apply merely to a minority. ‘The candid man must admit 
that the majority of our people believe that the government should 
issue Our money, and many believe that the silver men have an element 
of honest truth in their platform. But with that conservatism which is 
the bulwark of free institutions,—which makes it always safe to 
trust the people,—a square halt has been called. The voters will not 
permit any additional coinage of silver, and already they are in the 
attitude of waiting for further information concerning greenbacks and 
government money generally. ‘This is undoubtedly true of the pec- 
ple, and it is notably true of their honest leaders. In all the pages of 
political history a more heroic example of loyalty to plain duty and 
honest conviction has not been written, than in the frank declaration 
of Senator Mills, of ‘Texas, that he regards it as impossible for this 
country alone to establish the free coinage of silver. 

To the thoughtful man it must be apparent, then, that the para 
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mount duty of this hour is to teach sound principles of finance,—to 
spread the light to the people who are waiting for it This is a duty 
which rests, not upon our representatives in Congress, or some special 
set of men who comprehend the whole science of finance, but it rests 


} 


equally upon all men of intelligence and influence. It should find 
expression in private conversation, in business correspondence, through 
the columns of the newspaper press, in the pages of the magazines and 
reviews, especially through the medium of commercial exchanges, 
boards of trade, and chambers of commerce,—and more important 
than all else, the demand for a sound currency and a civilized system 
of banking should be made so manifest at every political convention 
between now and next fall, that when the voters come to the polls for 
the presidential election in November next, there shall be absolutely 
no mistake as to the demand of the people of the United States for 
the best money and the best banking system that the world affords 

And now I want to go beyond the ordinary bounds of a magazine 
article for the purpose of saying, that the most valuable, the most com- 
prehensive, the most complete, and the most convincing contribution 
that has yet been made to the literature of the money question as it ex- 
ists in the United States to day, is the incomparable little volume by 
Mr. Horace White, entitled ‘* Money and Banking,’’ which has re- 
cently been published by Ginn & Co., Boston. In the issues of this 
Magazine for December and January last 1 attempted, in two articles 
made up of selected quotations, to convey some adequate idea of the 
value of this work. But to the man who wishes to thoroughly under- 
stand the situation which confronts us, and to be ina position to exer 
cise an influence over the people of his community, these few extracts 
are wholly inadequate to the purpose. ‘The book itself should be pro- 
cured, and once in hand its reading will be found as pleasurable and 
inspiring as it is undoubtedly instructive. From cover to cover it 
deals in essential facts, rather than theories; and using the familiar 
events of our whole financial history to illustrate the obvious principles 
of sound finance, it makesthe whole subject so clear that no reasonable 
man can possibly go astray. 

In this little book, in exposing the fundamental fallacy of money 
issued by a government, Mr. White declares that ‘‘ the greatest objec- 
tion of all to fiat money is that it teaches people to believe lies. It 
creates the belief that the government can make money—that is, real, 
not representative, money—-than which a more damaging lie never 
gained lodgment in the human brain.’’ ‘This is true, but it is an in- 
complete statement. A still more damaging influence which must be 
charged against fiat money, is that it teaches people to believe that the 


banks should not be permitted to issue representative, or paper, money. 
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The belief is wide spread throughout the United States that the privil- 
ege of issuing money is a very valuable one; that the banks are anxi- 
ous to secure and control it for their private profit ; and that the Gov- 
ernment should protect the people against the ‘‘ soulless money chan- 
gers '’ who design to charge a profit for the use of what should be ‘the 
people’s money.” Of all the stupid fallacies that have ever gained cur- 
rency surely this is the most senseless and the most damaging. 

As a rule a bank’s capital and surplus are about represented by 
the cash reserve which is necessary toa safe business. Hence it follows 
that banking income and banking profits are derived almost wholly from 
deposits, which are loaned-out at interest. In proof of this I need only 
cite the fact that the aggregate deposits, of our national, state, and 
savings banks at present average about $4,250,000,000, while the na- 
tional bank notes now in circulation amount to less than $200,000,000. 
If the greenbacks ($346,600, ) and the Treasury notes ($152,600, 

were immediately converted into national bank currency, the 


agereyate of bank circulation would still be less than $700,000,000, 


yr practically one-sixth part of the vast sums of money which the peo- 
ple gladly commit to the care of the bankers, to be used for their in- 
dividual profit, in return for the security, the accommodation, and the 


convenience which the banks afford. 

Phis is so simple and so obvious a demonstration of the source ot 
banking profits that one marvels at the widespread popular notion that 
bankers are eager for the privilege of issuing money, and that such a 
privilege should be denied them. ‘The truth is that for years past our 
national bank circulation has been declining in volume because it is 
unprofitable to the banks; and underany possible or approved system, 
the necessary outlay of capital to provide security for the notes, and the 
cost of supervision and insurance against loss, must make the net 
profiton bank circulation a very slender one at best. But the issue of 


money is a natural and indispensable feature of a sound banking sys 


tem, for the essential reason that the people make known their money 
requirements through the banks lhe banker is, therefore, the only 
man in a position to decide promptly and intelligently as to whether 
or not money is required for legitimate business transactions ; his self- 
interest will induce him to supply it when needed by responsible bor 
rowers ; the cost of issuing it will force him to retire it when no longer 
needed ; and not until we secure this automatic adjustment of currency 


issues through the banks, can we hope for that even course of business 


which is so indispensable to peace and prosperity. As Mr. Horace 
White has so aptly said: ** The redemption of fiat money is always 
liable to contingencies The governinent may not be a4/e at all times 
to redeem it The government may not be zwz//:mg at all times to re- 
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deem it, in which case it cannot be coerced, or fined, as a bank may 
be for similar default. The national honor is a very poor substitute 
for the sheriff and his posse, to keep specie payments going.’’ 

To the student of the subject who has no selfish interest to 
serve and no pet theory to uphold, the way is so plain that he cannot 
go wrong; and to the man who knows the American people and kas 
learned their sterling honesty, their love of country, and their ardor 
for the right, there can be no fear of the final issue. ‘Time and 
teaching are the needful things, and the leason to be learned is so 
simple that it can be written in a few sentences : 

Retire the government’s fiat money, which acts as ‘‘ an endless 
chain ’’ in depleting the ‘Treasury gold reserve ; make it possible for 
the banks to issue currency at a slight profit above the known cost ; 
require each of the banks, instead of the government, to redeem its 
own notes in gold on demand ; and finally, give national banks the 
right to establish branches wherever they may be needed. lo these 


things, and the people will have made a bargain with their bankers the 
benefits of which will be simply incalculable ! 
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THE SCOTCH SYSTEM OF BRANCH BANKS. 


By J. Selwin Tait 


N a recent letter to the press | used an argument in favor of branch 


banks which | may be permitted to repeat. ‘* To the uninitiated 
it mav seem a matter of small moment whether the country’s 
banking is done by several thousand separate institutions—national and 
State—or by a small numberof banks with a large number of branches, 
ded that both systems are equally safe ; and yet the independent 


ink otf one root and the many roofed or branch bank are so widely 
different in their results that the change from one to the other would 
‘an the releasing of hundreds of millions of dollars of cash reserves, 
id might be made to mean the changing of our New York money 
market from a Kuropean plaything, knocked hither and thither at Lon- 
don’s behest, to a great financial potentiality, which in its turn could 
make a bold bid for the financial supremacy of the world, 
‘In wealth the United States is not exceeded by any European coun 
try ; but its money lacks the power of concentration as well as the mo 
ility which gives London the monetary control of the globe. If one 
could imagine Niagara's flood scattered all over the country in innu- 
merable lakes and ponds, and left to find its way to the ocean through 
ten thousand little rivulets, instead of uniting its waters to forma force 
sufficient to turn every wheel on this continent, that would form a 
scarcely exaggerated example of the difference between capital divided 


iumong thousands of independent banks and capital united and mobil- 


ved under the branch system 

Under the national bank law the large concerns in New York and 
other reserve cities are required to keep twenty-five per cent of their 
capital as a cash reserve. Similar establishments in London, which act 
for country banks in much the same capacity, keep about ten per cent. 
less cash reserve than our national bank laws require. In this country 
we have 3,712 national banks with deposits of $1,715,000,000. These 
banks are compelled by law to keep from fifteen to twenty-five per 
cent. of their deposits in cash, so that the less elastic system keeps 
needlessly in idleness a considerable portion of the country’s capital. 

If the country banks which withdraw from the leading cities the 
many millions of dollars necessary to handle the crops each fall were 
imply branches of large institutions having their chief offices in cen 
tral cities, a smaller proportion of cash reserve would be necessary than 
is made obligatory. and thus millions now lying idle would be avail- 


able for agricultural, commercial, and industrial enterprise. Funds 
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accumulated during the winter and spring and summer by the central 
offices of these banks and shipped to outlying branches in the fall to 
be divided among hundreds of thousands of people interested in agri 
culture directly or indirectly might be compared to a rainfall which 
ills the streams, then the rivers, and eventually reaches the sea, whence 
by natural action it again becomes transformed into rain 

A forcible illustration will be found in a comparison of the average 


mount of capital and surplus of each national bank with that of each 


Knglish branch bank ‘he 3,712 national banks of this country have 


in aggregate capital plu f $903,000,000, Or an average 
of $240,571 per bank. ‘Taking the ten joint stock banks of London 
which have the largest number of country branches, it will be found 
that they have a combined capital and surplus amounting to $90, 366,- 
2S¢ This total divided by their number of branches (1,343) gives 
$74,000 of capital and surplus to each branch. From this comparison 
it is clear that, were the same amount of working capital and surplus 
employed under the branch system, it would be sufficient for 12,127 
banking establishments instead of 3,712. It is, therefore, apparent 
that we have sufficient banking capital already in use /o ‘wercase the 
number of our banking establishments three hundred per cent., it em- 
ployed under a proper system ; or, to put it in another way, in con- 
sequence of the cumbrous and antiquated character of our banking 
methods, we have in our national banking institutions more money 
than is necessary by $628,312,000. 

As this comparison of the respective amounts of capital and sur- 
plus employed by the English banks and our own national banks is a 
very important one, [ think it only right to give a list of the English 
banks embraced in my figures. Any one familiar with the subject 
and examining this list will admit that it includes only those banks 
which best represent the idea of a central office in London with 
branches scattered over the country. 

Reserve fund or 
No. ot il Surplus, 
Name ot Bank Branche / 
Capital & Counties Bank 154 
Llovds.... 1.780.000 


National Provincial — 3.000.000 2.000.000 
Williams, Deacon 1.000.000 140.000 
National 1. 500.000 290.000 
London & County...... 77 2.000.060 009.000 


London & Midland 982.000 700 000 


London & So Western. eo 600,000 250.000 
London & Provincial 500.000 605.000 
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A comparison with the State banks is much less striking, as these 
average only $88,419 in capital and surplus; but, compared with the 
branch banks, even these lock up in the aggregate $53,483,892 more 
than is necessary. Adding together the capital and surplus needlessly 
locked up by the national and State banks, and the excessive reserves 
which the system of isolated banks renders imperative, we have 
the astonishing spectacle of a country which needs every dollar of its 
capital locking up $7 50,000,000 more than is necessary in one form 
of business alone. Such a condition of affairs is a reflection upon the 
intelligence of our people. 

‘The national banks of this country number 3,712, and the State 
banks 3,586. Here, then, is the spectacle of 7,298 independent banks, 
without cohesion or combination, but each determined, on the first 
appearance of danger, to save itself at whatever cost to the others or to 
the community at larve. Although we have the object lesson of the 
New York Clearing-House banks uniting in mutual support during 
troublous times, there is virtually no standing shoulder to shoulder in 


this vast army to resist an onslaught; and there cannot be, because, 


after all, each bank . purely local and isolated institution, equally so 
in its sentiments as in its depositors and stockholders. And this con 
sideration brings to light another danger. 

By far the larger part of the capital of our national banks is held in 


bank is 


the vicinity where the ocated, so that a loc al depression which 
endangers the bank threatens a double blow,—first to the depositor, 
and then to the stockholder,—and so precipitates the danger of a 
pani In order to illustrate how immensely superior the branch 
bank system is for country places subject to depression and consequent 
danger, | would say that I could name banks of the kind, in London 
and in Edinburgh, which cou/d each lose the total assets of a dozen 
of thelr country branches and never passa dividend. Nill any one say 
that the existence of a branch of such a bank in a town would not be 
a tower of strength and a restorer of confidence in times of peril ? 
Of course it is not to be supposed that any banking scheme would 

be entitled to a moment’s consideration which would endanger the 
73> 

000,001 Che branch system, if introduced to-morrow, would begin 


safety of national or State banks with deposits amounting to $2,3 


its work very gradually, and would take its place in the banking econ- 
omy of the country without any disturbance or dislocation of existing 
conditions Wherever the branch of a strong bank was placed, it 
would be at once a source of confidence as an earnest of outside help 
when needed In this way the system might make considerable prog- 


ress in times of depression, but at first its progress would be slow. 


Joint stock banks with branches were started in England upwards 
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of sixty years ago, although Scotland had them long prior to that period. 
When these branches first made their appearance, England was cov- 
ered with private banks of influence and wealth. These banks, 
for the most part, had been in existence a great number of years, their 
owners were usually the most respected members of the community, 
and, asa whole, the people—the most conservative in the world— 
believed in them like a creed. It seemed almost hopeless to expect 
that country people, with whom ‘‘ confidence is a plant of extremely 
slow growth,’’ would deposit their money with institutions which must 
have seemed to them new-fangled, and which were without any of the 
local influence and character of the home bank ; yet what is the result ? 
After the lapse of half a century the branch banks of England have 
absolutely swallowed up the whole private banking system, one bank 
alone having absorbed between three and four hundred. ‘The suc 
cess of the branch bank is simply the survival of the fittest. 

London is to-day the center of domestic, colonial, and foreign banks 
with branches whose deposits are considerably in excess of $5,000, - 
000,000, and thisenormous growth is, with the exception of Scotland’s 
share in it, very largely the outcome of the branch bank system during 
the last fifty or sixty years. Not only has London’s monetary position 
been greatly strengthened by the change in England’s banking system, 
but every city and village in the country has benefited by her gain. 
In fact, the whole country, but especially the English metropolis, has 
gained weight and prestige through the change in the banking system, 
which has meant the mobilization of practically every coin in the coun- 
try, and—what is far more important—an increased stability in her 
credit. The knowledge that all the money of the country is within 
instant reach and can be sent promptly hither and thither as occasion 
may demand, is a source of continual confidence, and that confidence 
has made the gold sovereign of England to-day the basis of the most 
stupendous pyramid of credit the world has ever seen. ‘The enviable 


position which Great Britain holds as the money center of the world 


is the logical outcome of her improved banking system. 
Simultaneously with the development of her banking along the 
most intelligent lines, England gave much attention to the framing of 
the Companies’ Acts regulating the formation of investment incor- 
porations, and safe-guarding as far as possible the investor, so that the 
influences which attract capital and confidence to London should not 
be made the means of injuring her vast army of small capitalists. The re- 
sult is that to-day London is practically the investing center of the en- 
tire British Islands, and there is not a single stockholder in the United 
Kingdom whose name and address is not on file in the brokers’ offices 
in London. In this way the English metropolis is not only the recep- 
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tacle of enormous accumulations of capital, but the distributing point 
as well, and this is why London's voice is so potential on our own 
exchanges to-day. She speaks for all England. In the way they 
have handled their opportunities Great Britain and this country afford 
respectively an interesting study of how to attract capital and inves- 
tors and how not to do so 

\s regards the safety of branch banks, it may be said that a failure 
imong English joint stock banks with branches is so rare that such a 
catastrophe may almost be said to be unknown 

In point of profitableness it may be pointed out that the capital 

stock of the banks named stands at an average premium of over 250 
per cent., and, althougha considerable liability attaches to their shares, 
they are in such good repute and the market for them in the financial 
centers is so assured that they yield less than 4'% per cent. at the mar 
ket price. Before passing from this question of profitableness, it may 
not be amiss to refer to the enormous advantage which a stockholder 
na large bank with its chief office in the money center of the coun 
try—thereby having a wide market for his stock—has over the holder 
of shares in a local bank limited to a local market and subject, not 
only to local vicissitudes, but also to lack of funds to buy 

In the case of the ten banks named, the stockholders number s1, 
629. ‘These are scattered over the entire country, so that whatever 
risk there is is widely scattered and in no sense local 

The expenses, all told, of conducting such establishments are less 
than one and a half per cent. per annum of the amount due their de 
positors. In the case of very large banks with few branches the 
expenses are still less ; thus, in the case of the London and Westmin- 
ster Bank, with only seventeen branches, all of which are in Lon 
don, and deposits amounting to $130,759,670, the annual expenses 
are less than one per cent. of the total amount due depositors. 

A bank with branches has an immense advantage over its isolated 
rivals, in that it offers to its customers exceptional facilities for con- 
ducting business with cities where it has branches ; and, in the case 
of a moving population, it gains depositors at every turn, since a new 
arrival in a city naturally gravitates to the branch of the bank he has 
known in his own town, even if he did not do business with it there. 

lhe many-roofed bank meets the business man wherever he goes, 
and its very ubiquity engenders a confidence which helps credit very 
largely. ‘lake the case of a new town where no bank has previously 
existed, and where there is not a cent of unused capital with which to 
start one. Let a bank, long and honorably known in a hundred 
cities, open a branch there without taxing the inhabitants for a dollar 
of capital, but, on the contrary, with the offer of such financial assist- 
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ance as their business justified, and the establishment of sucha branch, 
which in the worst times of danger would be felt to be as strong as its 
powerful parent establishment, would be a great stimulus to confidence 
and a source of an immensely-increased business. Multiply sucha branch 
bank a thousand-told throughout the newer sections of the country, 
and it is difficult to estimate the good which would result to business 

When the branch idea, or ‘‘ agency,’’ was in its infancy in Scot 
land, that country was the poorest on the face of the globe. Fora 
vreat many years the entire country has been covered with branch 
banks or agencies, and to day Scotland boasts ten banks with a thou 
sand branches and justly claims that, fer capita, she is the wealthiest 
country in the world, although her climate is as bleak and her soil as 
niggardly as when she was the poorest. Scotland owes no small part 
of the change to her banking system, if indeed she does not owe it all. 
In the hands of a thrifty, honest people her banking cash-credit sys 
tem worked out through the banks’ agencies was a Godsend to the 
country at large, and was the finest exemplification ever seen of the 
power of credit in developing commerce and inducing wealth. 

The actual expenses of conducting branch banks are relatively 
small compared with those of independent banks. ‘There is neither 
president or board of directors for the local establishment to provide 
for, the business being conducted by a manager and staff. ‘The man 
ager of a branch bank is supreme under his own roof, and would not 
be out-ranked by any president of a competing bank. In England it 
was originally the custom to choose bank managers from the most intlu- 
ential men of the town, but the practice was abandoned long years 
ago, and now they are selected from among the bank’s ablest officers 
They are invariably men of culture and address, and of good business 
training. ‘They are much more likely, from their experience in large 
cities, to be able to answer the business questions which country bank 
customers ask of bank presidents and cashiers than the president 
whose knowledge is more local. ‘The branch bank system is a death- 
blow to nepotism in making up the office staff. Each officer of the 
new branch is a well-trained official from the chief office, and, if he 
has no local sympathies or affinities, he has at the same time no an- 
tipathies. The discipline is military in its strictness, and, as stated, 
there is no kinship among the officers to induce looseness in super- 
vision or undue leniency towards irregularities. 

Boys who enter such a bank are understood to have decided upon 
banking as a career, and, as a rule, they follow that profession until 
they are comfortably pensioned off. There is no doubt that the pen 
sion as an institution is the very soundest policy. It makes the official 
content to work for a moderate salary, since his future is provided for 
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and the fear of endangering it doubles his carefulness. Men inured 
to the handling of money from their earliest youth, and taught above 
everything the sacredness of banking money, are little apt to tamper 
with the bank cash in after life. Still, no risks are taken, and in the 
branches themselves and on the part of the head office the most rigid 
system of inspection conceivable is carried on, with the result that the 
great branch banks of England with chief offices in London—and 
these I consider to be the most perfect!y managed banking institutions 
in the world—have suffered no appreciable loss from the defalcation 
of an employee for upwards of thirty years,—a wonderful record, it 
will be admitted, when the experience of our own banks is taken into 
account 

In the advantage to be derived from a simple and uniform system 
of bookkeeping in all the branches, in the bank’s ability to locate its 
ranches so that a superfluity of deposits at one center will be offset 
by the special demands of another locality, and in a variety of ways 
too numerous to refer to in a short article, the branch bank has an 
advantage over its rivals. 

If it be feared that the branch bank system would cause a danger- 
ous concentration of capital and monetary power in the large cities, it 
may be replied that the same kind of argument could have been used 
for forbidding the building of trunk lines, on the ground that, by fur- 
nishing undue facilities for travel, they were calculated to remove our 
country residents into our cities, and so concentrate population there. 
Instead of this, railway trunk lines have been the only possible agents 
for the adequate opening-up of the country. And so it is with the 
branch banking system. It mobilizes the country’s capital, and main- 
tains that regular ebb and flow of money between the large cities and 
country towns which the exigencies of both demand. Indeed, it is 
apparent at this late hour of the nineteenth century that, instead of such 
establishments having an undue weight in the large cities, an influence 
of the kind might be advantageous to balance the over-preponderance 
of capital, and the power it represents, now in the hands of certain 
private bankers. We have recently witnessed a spectacle of the kind, 
in which it seemed for a time that a ‘single private banker of the city of 
New York could practically dominate all the banks of the country and 
virtually control all the available gold, 


a most undesirable condition 
of affairs, which does not exist in any other great country. 

Space forbids me to say more, but I think that any dispassionate 
reader, after studying the claims of the branch bank system here ad- 
vanced, will agree that, when President Cleveland recommended the 
formation of branch banks in his last message, be did an eminently 
wise thing. 
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PROFESSOR RONTGEN’S DISCOVERY OF i 
A NEW RADIANCE. 4] 


be stated broadly as follows: if an electric current be sent through 
a vacuum tube——the so-called Crookes tube,—then, in addition to the 


By Michael 1. Pupin. 
ONTGEN’S discovery of what appears to be a new form of ra- | 
diant energy has justly atracted universal attention. ‘The in- Bia 
terest attached to it is a twofold one: first, its purely scienti- 1tF 
fic significance ; second, its practical importance. ‘The discovery may v¥ $6: 


heat and fluorescent light generated in the glass of the tube, there is, ac- j ; 
cording to Réntgen’s discovery, another form of radiant energy gen- ; 
erated, which we may call the Réntgen rays. The following character- ‘ 
istic elements describe this energy : it produces fluorescence in fluores- 3 
cent substances, just as ultra-violet light ; it affects the photographic ; 
plate, just as the actinic part of the solar spectrum ; it penetrates all 
bodies, even the metals, in a greater or smaller degree, and it is neither 4 
reflected or refracted appreciably. | No other known form of radiant ; 
energy resembles the Roéntgen rays in this last respect. 
Much has been written lately about this discovery, but little has abs 
been said which would serve as trusty and _ intelligible guidance 3 
to those who are not familiar with modern electric appliances. It ' 
seems desirable, therefore, to give here a brief and simple description 
of the apparatus, and of the method of operation. 
A 
He 
17% 
Fig. 
L 
In Fig. 1 we have an ordinary induction coil, AB. Its primary e 


coil, A, is connected to the mains of an alternating current circuit, 


and the supply of current is regulated by an auxiliary resistance-box. Y 3ue 
The secondary winding, B, is connected to a Leyden jar, C. A gal- ig 
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lon jar with a medium-sized coil gives a sufficiently strong effect. 
The jar is connected to an oscillatory transformer, EF, which needs a 
more detailed description. | It can be constructed as follows. ‘Take 
two large glass jars, A and B (Fig. 2); wind about eighteen turns of 
very coarse, well-insulated wire, aa, on the outside jar, B, and about 
two hundred turns of fine wire, bb, on the inside jar. Place the jar, 
A, into B, and fill the space between them with very hot paraffin. 
Pour very hot beeswax over the outside winding, aa, until a thick 
crust is formed. ‘This is then an oscillatory transformer. ‘The coarse 
wire winding, aa, is the primary, and the fine wire winding is the sec- 
ondary, of this transformer. In Fig. 1 the primary, indicated by E, is 
connected to the Leyden jar, C, and the secondary to the vacuum tube, 
GH. ‘The plateholder, L, containing the sensitive photographic 
plate, mm, is in line with the electrode, G, so that it is in the line of 
discharge from this electrode. The object, K, to be photographed, is 
placed between the tube and the plate. 


74. 2. 


a 


+ 


B 

We can pass now to the operation. Observe first that the circuit, 
CDE, contains an air-gap, D, between two small brass spheres. As 
soon as the current is admitted into A, there is induced a very high 
tension current in B, which charges the jar until the tension between 
the small spheres of the air-gap is high enough to break through. ‘The 
jar discharges then, and the discharge current will oscillate back and 
forth in the circuit, CDE, at a rate of several hundred thousand vibra- 
tions per second. ‘These vibrations die out rapidly, but the alternat- 
ing current in B makes a break through the gap, I), at every alterna- 
tion, and sets up, after each disruptive break, a series of oscillations. 
In fact, the circuit, CDE, may be compared to a church bell, and 
the disruptive action at the gap, D, performs the function of the swing- 
ing tongue ol the bell. \fter each stroke, a series of waves spreads 
out into space,—melodious sound waves in one case, silent electric 
waves in the other. ‘These rapidly-vibrating waves induce in the sec- 


ondary circuit, F, a series of waves of the same rapidity, but of much 
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ab. 


HAND TAKEN BY M. I. PUPIN 


Employing a Holtz Machine and aC ooke Tube Time of Exposure o Minutes 


higher tension. ‘The oscillatory current in the tube, GH, produces a 
luminescence in the attenuated gas in the vacuum tube. If the vacuum 
is not very high, the luminescence is almost entirely within the gas it- 
self; this is not the case in very high vacua. For the purpose of 
pointing out clearly how these Rontgen rays are produced, it is well 
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to consider briefly the electrical discharge in the tube when the 
vacuum is very high. 

Fig. 3. represents a typical form of a vacuum tube, capable of 
giving a strong Réntgen effect. ‘Iwo platinum wires, a and b, carry- 
ing aluminum discs, are sealed ina glass tube. ‘They are the elec- 
trodes which are connected to the high tension coil. ‘The electrode 
which at any moment is connected to the negative pole is called the 
cathode, and that connected to the positive pole is the anode. When 
the current is oscillatory, as in the arrangement described in Fig. 1, 
each electrode alternates periodically between being anode and cath- 
ode Thus, in an alternating current reversing one hundred times 
per second, each electrode will be anode fifty times and cathode fifty 
times per second. Fix, now, any moment when a is the cathode and 
b is the anode. Suppose that the air pressure in the tube has been 
gradually reduced by the action of a mercury pump to something like 
one millionth of an atmosphere. The electrical dis harge, whi h, as 
long as the vacuum is not high, appears as a bright luminescence of 
the gas, is hardly visible at this excessively low pressure. 

In place of this luminescence of the gas, there appears in very high 
vacua a vivid fluorescence of the glass, —blue in American glass, green 
in German glass This fluorescence is produced by faint streamers 
which proceed in straight lines from the cathode, as indicated by the 
dotted lines in Fig. 3. Where these streamers meet the tube, there 
the fluorescence and the heating of the glass take place. Professor 
Réntgen finds that this brightly-fluorescing surface in the walls of the 
tube is the seat of a radiant energy, which possesses the characteristic 
features described above. ‘These rays, which Réntgen calls the X-rays, 
can be observed in a dark room by means of a paper screen saturated 
with an emulsion of a fluorescing substance. ‘The discoverer employed 
barium platino-cyanid. Wherever the rays strike this screen, they 
cause it to fluoresce, and the intensity of the fluorescence measures the 
intensity of the ROntgen rays. By interposing a substance between 
the tube and the screen, the relative opacity of the substance for these 
rays can be determined. It is found that even metals are transparent 
to it, but in various degrees. Thus, if a given thickness of platinum 


these rays, it is found that the same 


will absorb a certain amount of 
amount of absorption will be produced by a lead plate of three times 
the thickness, by a zine plate of six times the thickness, and by an alu- 
minum plate of two hundred times the thickness. Wood, ebonite, 
rubber, water, and organic compounds, are more transparent than 
metals, but none of them are perfectly transparent, nor is any substance 
perfectly opaque. A fact deserving an especial mention is that glass, 
especially that containing lead, is nearly opaque. Bone is much more 
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opaque than flesh ; the shadow of a human hand on a fluorescent screen 
will, therefore, show the skeleton darker than the flesh. 

Another method of studying this new form of radiant energy is by 
means of photography. Réntgen found that a photographic film is 
affected by the X-rays, but, since these rays are neither reflected or 
refracted, it is useless to employ lenses. ‘The plate remains shut up in 
the plate-holder, and the object to be photographed is placed upon it, 
so as to be between the tube and the plate, as indicated in Fig. 1. 
The time of exposure varies with the quality of the vacuum and the 


AN ALUMINUM DISC WITH FIGURES IN KELIEI 


The negative shows n h detail and also want of homoveneity the metal of the upper 
plate above the crest of of the bird, the plate being s transparent in this part than in 
the lower part Faken by M. 1. Pupin with a Holtz machine and an electrodel tube 


lime of exposure mit 


electric tension employed. It may be as short as four minutes, or it 
may be as long as two hours. ‘The nearer the tube is to the plate, the 
shorter is the time of exposure, but evidently the less defined will be 
the shadow pi ture. There is good prospect of perfec ting both the 
means of producing the vacua and also the construction of the tubes, 
so as to produce the X-rays in a larger quantity. This would shorten 
the time of exposure, and also improve the definition of the photo- 
graphs. 

Réntgen’s experiments have been repeated in this country in sev- 


eral laboratories,—at Harvard, Yale, Johns Hopkins, Princeton, and 
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ALUMINUM BOX CONTAINING AN ALUMINUM MEDAI AND HAIRPIN. 
Under--xposed, Taken by M. 1, Pupin 
in the writer’s laboratory at Columbia. At the MeGill University in 


Montreal a bullet was located in a man’s leg by means of this photo- 
graphy. Similar reports have reached us from Europe Several hos- 
pitals in this city intend to put in an outfit suitable for the production 
of the X-rays. ‘The surgeons expect much help from this remarkable 
discovery, and the experimental results obtained in this country so far 
seem to hold out a very bright prospec t. 

But surgery is not the only profession which is going to reap the 
immediate benefits from the practical application of this discovery. 
Metallurgy and mineralogy expect to overcome some of their old diffi- 
culties with the aid of the X rays. Various minerals have a various 
degree of opacity for these rays, and it is not at all difficult to dis- 


tinguish a real gem from an imitation. The occlusion of metals is 
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‘particularly easy to detect, since metals seem to be more opaque than 


other substances. But even the metals themselves have a various de- 
gree of opacity, as has been already pointed out. Hence, if two met- 
als are mixed to make an alloy, and the mixture is not perfectly homo- 
geneous, it would be an easy matter to detect the want of uniformity, 
provided, of course, that a sufficiently thin plate is cut from the sam- 
ple to be examined ; thick plates are too opaque to permit an appreci- 
able part of the X-rays to pass through. It is, therefore, not quite 
clear to the writer how this new method of photography can be em- 
ployed in its present stage of development to detect flaws in steel guns 
and armor-plates, unless these rays are made much more powerful than 
we have been able to make them so far, and unless also we discover 
photographic plates which are much more sensitive to these rays than 
the plates now in the market. ‘The author confesses his belief, how- 
ever, that we shall, in all probability, soon reach both these improve- 
ments. <A sufficiently long exposure will, even now, as the writer 
knows from his own experiments, reproduce the various details in the 
structure of a body. So, for instance, the photograph of a pair of 
spectacles in a leather case and separated from the plate by a thin 
sheet of ebonite will, with sufficiently long exposure, show the curva- 
ture of the lenses. ‘The photograph of an aluminum medal will some- 
times come out so neat and well-defined as to show the lettering and 
the figures,—that is, in the negative. In the printing this fine detail is 
not always clearly shown. But it must be remembered that we are 
only at the beginning of a new art. We hope, and with reason, that 
this new photography will reveal the interior structure, not only of 
dead matter, but also of living organisms. 
The photographs accompanying this article explain themselves. 


Since writing the above I have been able to collect additional facts 
which seem of sufficient interest to merit mention. 

The apparatus described above was discarded as too complicated 
and too severe on the tube. A six-plate Holtz machine made by the 
Galvano Faradic Company of New York was tried and gave complete 
satisfaction. ‘The Réntgen effect with such a machine is sufficiently 
powerful, and the wear on the tubes is small. In fact, they seem to 
improve with use, instead of deteriorating. ‘The tube should be con- 
nected in series with the outside coatings of the two jars, and the 
capacity of the jars should not be too large for the size of the tube. 
With a pear-shaped Crookes tube of 5 inches diameter half-pint jars 
give excellent results. A cylindrical vacuum tube without internal 
electrodes, but with external tinfoil coatings at the extremity of the 
tube, will do very well as a substitute for a Crookes tube. The 
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vacuum should be as high as anybody can_ possibly obtain. This is 
one of the good things of which we cannot have too much,—at least 
with the methods of exhausting now employed in this country. It 
should be observed that these methods are perfectly wretched. 
Regarding the detail of the things photographed, it is important to 
observe that Réntgen photography acts differently from ordinary pho- 
tography. We cannot speak here of over-exposure, unless we specify 
that it is over-exposure with regard to certain parts which are exposed. 
lake, for instance, the shadowgraph of a number of objects enclosed 
in an aluminum cigar box. With a short exposure the details of the 
structure of the box appear, but those of the enclosed objects do 
not. With a long exposure the box itself is almost invisible, but the 
details of the enclosed objects appear. A _ still longer exposure will 
make the things enclosed in the box disappear one by one. ‘The most 
opaque will remain longest. Again, consider the photograph of the 
human hand. A short exposure gives nothing but the flesh. A little 
longer exposure brings out the nails. Still longer, and the skeleton 
begins to appear, whereas the flesh begins to disappear. Still longer, 
and nothing but the bones appear the various parts being accurately 
represented in their relative opacity. A. still longer exposure will 
make the various parts of the skeleton disappear one by one, according 
to their relative opacity \ sufficiently-prolonged exposure would 
reveal opaque objects concealed in the bone itself. ‘There is no doubt 
that by a sufficiently long exposure the homogeneity of not exces- 
sively thick metal plates can be examined with considerable accuracy. 
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THE RAILROAD FACILITIES OF SUBURBAN 
NEW YORK. 


by hoste r Crowell. 


66 | EW York is full of Indians,’’ | heard a sailor-man say ina 
L cable-car the other day. ‘: I’ve seen heavy weather, 

he continued, swinging on his strap—‘‘ the life-line,’’ he 

called it—as we were hurled in several new directions at once, ‘* but 


never nothing to lay over this; there ain’t no civilized people lives 


here.”” 

‘To say that New York is not civilized in this regard is to imply 
that somewhere there exists a satisfactory metropolitan transit system. 

It is questionable whether a broad statement like that would pass 
unchallenged in application to any place. ‘The London arrangement 
is very convenient for its enormous general suburban trafhe ; and yet 
it comes far short of an ideal system. Certainly it leaves much to be 
desired from our point of view ; but it will be worth our while, pres 
ently, to examine it briefly as a starter, so decidedly is it in advance 
of anything we have in the United States 

But first let us see where we stand. 

It is perhaps a misnomer to speak of the suburban railroad as a 
problem ; it would be more accurate to consider it as an evolution in 
progress. Suburban traffic has grown up chiefly along the main 
stems of the railroads that were projected for interurban business only, 
often without thought of the former. Of course, on some of the lines 
where the suburban development has been most marked considerable 
attention has been bestowed upon it ; and, so tar as has been possible 
by local improvements, additional tracks, and more frequent trains, 
much stimulus has undoubtedly been given to the building up of sub 
urbs (nd this seems to be becoming more and more general. but 
the natural result has been that the development has taken place along 
narrow radial strips, extending out twenty-five or thirty miles, instead 
of in a more compact occupation of concentric belts. For the pur 
pose of this article, a suburbanite is one residing within thirty miles 
of New York City Hall and coming to town regularly tor business or 
pleasure. ‘Thirty miles has been selected as the radius vector for two 
reasons ; the first being that it just takes in all the important towns 
and villages that depend chiefly on New York ; the second that, with 
improved facilities of transportation, it seems likely that all except 
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obviously undesirable country within the thirty-mile circle will become 
thickly settled betore much suburban occupation takes place outside ot 
it. Into this question the element of time spent in the daily journeys 
enters largely, and there are other natura] controlling causes lhe 
existence of attractive nuclei already established on the farther confines 
of this territory will have an important effect upon the distribution of 
new population, which otherwise would now tend to concentrate nearer 
the city. Sketching it roughly, the thirty-mile circle touches Bound 
Brook and Morristown on the west; Stamford, Oyster Bay, and 
Babylon on the east; Tuxedo and Sing Sing on the north; Long 
Branch and New Brunswick on the south. Its full area is twenty- 
eight hundred and twenty-seven square miles; deducting the areas 
of New York, Kings county, Jersey City, and Hoboken, as well 
as the areas of water surface and ground unsuitable for human 
habitation, there remain not far from fifteen hundred square miles. 
How much of this will be strictly suburban can only be guessed at. A 
considerable portion of it will be urban in many respects,—as 
Newark is, for example; but Newark is largely dependent on New 
York, and a large percentage of its population do business in the met- 
y ropolis. Let us assume that eventually sixty per cent., or nine hun- 
dred square miles, will be occupied for residential purposes 


We must now guess again as to the probable density that a sub 


\ urban population will attain. ‘This is a question of some difficulty, 
i but it may be solved approximately in several ways. For one way | 
: have taken the present condition of the Oranges as about the average, 


or normal, of all the suburban territory of the future; this does not 
mean that either the city of Orange or the township of East Orange 


f has stopped growing, but merely that the combined population of all 
il the Oranges has about reached an average suburban density. This, of 
course, is largely a matter of opinion, but will serve as an illustration. 
i We find that there are, on the average, about five thousand people to 
A « the square mile. Multiplying this number by the number of square 
i : miles (goo), we have four and a half millions for a hypothetical sub- 
urban census of the future. This is to be taken only as a crude ap- 
4 : proximation ; there are absolutely no data on which to base either the 
rate of growth or the law of distribution. Suburban populations are 
sporadic, so to speak ; they reflect the growth of the metropolis, but 
are not of it. If, by a miracle, real rapid transit should be secured 
for the outlying parts of the city, they would be built up at the 
a expense of the further suburbs ; whereas, if the railroads provide ade- 
quate suburban facilities, and if the rapid-transit question continues 
to be dealt with as of yore, the suburban development will be stimu- 
lated greatly, and will doubtless advance with increasing strides. 
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We reasonably may conclude that the suburban territory within the 
thirty-mile radius isample for the development of very many years, and 
it is a region so diversified between the seashore on the one hand and 
the mountains on the other that it furnishes, besides abundant space 
for homes, most attractive resorts for health and recreation. In these 
natural advantages no modern city can compare with New York, but 
it remains for future enterprise to develop their dormant possibili- 
ties. We have to deal in this article with only one feature of the 
future development, as a basis tor which it will be interesting to study 
the railroad map on pages 1032 and 1033. _It.is evident that there are 
already a sufficient number of main stems to serve a very large pro- 
portion of the entire area, provided adequate means of distributing the 
suburban traffic are supplied. Facilities are means of easily getting 
from place to place, and, if there are any New York suburbanites 
provided with them at present, they keep the matter to themselves. 
This does not involve lack of excellence in the railroads and 
their general service in other respects; but the fact is plain that 
in this particular respect it would be difficult to find a more 
poorly-served community. Despite the many radiating lines of steam 
roads and the rapidly-spreading electric systems, New York has no ad- 
equate suburban facilities, because of the difficulties of reaching the 
railroads themselves. For many years the New York Central & Hud- 
son River Railroad has endeavored to persuade a somewhat skeptical 
public that it was the only one having a railroad station in New 
York city. ‘This somewhat tiresome reiteration is literally true in a 
sense. Instead of others, we have the ferry terminals, the use of 
which by the suburban public involves an enormous waste of time, 
accompanied by discomfort and often by grave risks. Neverthe- 
less, the ferries will continue to be used. Where New York has 
ferries, London has a cordon of vast terminal stations. In order to 
make the contrast clear to the general reader, I have prepared a map 
of New York below Seventieth street, and on it have imposed the cir- 
cumference of an ellipse whose major axis is somewhat over five miles 
long and its minor about half that. The same ellipse placed upon the 
map of London, with its major axis running east and west instead of 
north and south, would inclose no less than eighteen terminal stations 
of all the railroads entering London, not counting the thirty-two sta- 
tions of what is known as the ‘‘ inner circle’’ of the underground rail- 
road, which also lie within the ellipse. ‘The great terminals of King’s 
Cross, St. Pancras, Euston, Paddington, Victoria, Waterloo, London 
Bridge, and Fenchurch Street are situated upon the circumference of 
the ellipse, while Charing Cross, Ludgate Hill, Holborn Viaduct, 
Cannon Street, Broad Street, and Liverpool Street are close to its 
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major ax the inner circle, which is very far from a true circle by the 
way irts it so as to touch all except the Waterloo and London Bridge 
stations, which, being on the Surrey side, require special communication 
vith the ‘* citv.”’ For each of the other terminals there is a corre 
sponding station of the underground railroad, either in direct connec 

tion or near by Ther ire also intermediate stations, and, as some 
malt ne trains make use ot the underground, these add to the number 
of the railroad tacilities of suburban London The route of the proposed 
Central I.ondon Electrical Railway, an underground way from the 


Bank of England to Shepherd’s Bush at the extreme west of London, 
will extend along the major axis of the ellipse. The City and South 
London Railway, also underground, commences at the Monument and 
passes under the Thames to the southeastern suburbs The South 


astern Railway Company is now engaged, at a cost of three million 
dollars, in constructing an underground electric line one and one-halt 
miles long, mostly in tunnel, from Waterloo Station to the ‘‘ city 

The limits of this article do not permit us to go into the London sys 


tem in detail, but we must not fail to remember the cheap and all 


pervading cab, for which New York streets will, it is hoped, be suita 
bly paved some day 

In order to see what New York would look like with a similar 
equipment of railroad stations, | have plotted the London terminals in 
their proper relative positions upon the New York map. It is inter 
esting to note that Hyde park and Central park Occupy analogous posi 
tions with reference to the ‘‘city’’ and to Wall street 

Our composite map shows that, with equal facilities to London’s, 
New York would have seven terminal stations south of Chambers street 
and eleven more below Fifty-ninth street Now let us imagine a 
continuous double-track railroad ( with more than two tracks in places ), 
with trains circulating in both directions and reaching all these ter 
minals, and we shall have the London system If we supplement it 
by still more tracks, by several cross-town tunnels, and one or more 
up- and down-town lines with stations at the intersections for distri 
bution by shuttle-trains, we shall have in skeleton what, in my humble 

ment, New York requires, ana ultimately will have, for suburban 
facilities, some of the terminals being railroad stations and others 
ferries or other water routes. Finally, to complete our picture, we 
should add loops corresponding to the London ‘‘ outer circle’? and 
other circuits touching the inner circle but not always combining with 
it, because on any short-distance line train-capacity is relatively much 
vreater than track-capacity 

It is a question worthy of deep consideration whether a system of 


separate terminals would in any given case be as satisfactory asa union 
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terminal ; this requires to be studied from several points of view, but, 
so far as New York city is concerned, one union terminal would be 
inconveniently large and practically out of the question. Probably 
each of the suggested terminals would be a union of several lines, and 
doubtless would require all the space that could be secured in one en- 
closure Rapid and convenient circulation between the separate termi- 
als, and trom those terminals to the business portions of the city, would 
ea STN 1 non, Whether it be a part of a so-called rapid-transit sys- 
tem, or an entirely distinct distributing system, such as | have out- 
lined above If the latter should be adopted, it should embrace as 
much down-town territory as possible ; it should not occupy a central 


position, because that would involve the greatest degree of congestion 
with the least extent of accommodation. ‘This is on a theory totally 


opposed to that upon which the rapid transit commissioners have lo- 


cated their line under Broadway Below Fourteenth street a svstem 


ifording the ‘* vreatest vood to the greatest number,’’ and furnishing 


the needed relief from the congested condition largely due to the ab- 
sence of qnick communication anywhere except in the immediate 
vicinity of Broadway, should run not far from the river fronts and be 
continuous \ natural and probable adjunct to such a system, under- 
sround or elevated, would be concentric outer tracks for suburban 
trains running directly in from junctions with their own lines, passing 
around the circulation and out again, and stopping at stations com 
non to both the inner and outer tracks In some places cross- lines 
would form cut-offs or short-circuits, and there would be trans 
r stations at intersections with other rapid-transit systems, if such 
should come to be provided 
Of course, we cannot have railroads coming into New York ad 
hitum, on account of the rivers: but at no distant day a number of 
them will probably find they can no longer afford to stay out. In fact, 
this discovery appears to have been made already, but there is great 
lifficulty in getting in. It is conceded now by some good authorities 
that the abandonment of the former station of the Hudson River Rail 
road at Chambers street, and the down town stations of the Harlem and 
the New Haven lines, was a mistake ‘The same error of judgment was 
made in Philadelphia when the Pennsylvania Railroad removed its term1- 
ius to West Philadelphia, to be corrected a few years later at an enor- 
nous expense by its re-entry to Broad street. It is idle to the- 
yrize in regard to what might have happened had the old New 
York stations been retained and the railroad service fully de 
eloped in connection with them. For many years New York has 


been aware of its deficiencies, for which the authorities have suggested 


yut one remedy,—rapid transit to the northern part of the city. — Pri- 
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vate parties have been busy with other plans—some extremely good and 
others entirely impracticable —for crossing the rivers, either under or 
above. ‘The schemes that have been proposed for tunnelling under the 
North and East rivers are too numerous to specify here. Out of them 
all there is at least one very excellent project for a deep tunnel from 
Brooklyn to Jersey City with intermediate stations in New York It 
is proposed to operate it independently, with electricity It would be 
tbout two hundred feet below the surface, and would be reached by 
elevators. Nothing need be said here in regard to tunnels for bring 
ing the present steam railroads under the rivers to an underground termi 
nal ; such schemes make interesting reading, but will not bear the test 
of expert investigation. 

lhe bridge that was begun a vear or so ago across the [ast river at 
Blackwell's Island is for the purpose of extending the Long Island sys 
tem to a terminal station between Second and Third avenues, not far 
from Sixty-fourth street. Iwo distinct projects for bridging the North 
river have in view terminals to be used by the New Jersey railroads. 
Without hazarding conjectures as to the time of completion of any of 
these bridges, we may assume that at some future day they will be ac 
complished facts. When they are, New York will have some suburban 
facilities worthy of the name ; there would then be a fair beginning ot 
a separate terminal system, with four stations situated within a circle 
two miles in diameter, the center falling within the Grand Central 
Station. Lying just outside of this circle is the old Thirtieth Street 
station of the Hudson River Railroad, which, in all probability, will 
soon come into more important use for suburban passenger traffic than 
at present. Supplemented by outlying stations beyond the Harlem, 
the above group would have a vast aggregate capacity, and would pro 
vide for railroad communication to all the suburbs, including Staten 
Island, excepting those lying to the southeast, which probably will be 
better served by means of bridges to Brooklyn and the Brooklyn ele- 
vated railroads, assuming the trains of the latter to be run directly over 
to New York. ‘The ‘‘ new East River bridge’’ at Delancy street, 
which is about to be begun, will have, it is understood, two tracks for 
elevated railroads and four for trolleys. 

So far we have been dealing with the most important end of this 
subject, for, with suitable provisions within the city for reaching the 
suburbs, the accommodations in the latter can easily keep pace with 
them. Dut it will be interesting to glance briefly at the suburban end 
also, and observe the new possibilities of development on the steam 
roads by means of electricity In the references to steam roads I do 
not mean to imply that the suburban trathe upon them necessarily will 


continue to be moved directly by steam; I retain the common dcesig- 
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nation to avoid any contusion with electric lines pure and simple ; 
but it now appears very probable that there may be a general substitu 


tion of electricity upon the steam railroads as applied to suburban 


traffic, for which service it is peculiarly adapted Che present rail 
road facilities in the suburbs themselve ire so diversified that it is 
dithieult to speak generally and justly in regard to them There has 
been a visible improvement within the past few years. There is still 
much to be desired, but very much depends upon the road. My Plain 
eld triends who go out in the ‘club car’” probably would not agree 
that they are at all neglected, but any resident on Long Island would 
doubtiess accept the proposition without que stion. 

Some of the steam roads are not alone neglectful, but also singu 


larly lacking in perception; they make no apparent effort to attract 


suburban travel, but deliberately act in a manner to discourage it, or 


ven to drive it away to other lines (ne railroad’s stupidity in this 
respect is monument il its manayvyement appears to have erroneously 
supposed that, bectuse they, as a matter of fact, absolutely controlled 


the carrying trade of their territory, they therefore had no competi 
tion, and could do as they liked in maintaining excessive fares, fur 
nishing poor accommodations, and even imposing gratuitous and un 


necessary annoyances upon the public, without fear of losing thei 


patrot seemed quite unaware of the existing powertul com 
petition exercise by railroads leading in other directions or of the 
pos ties of their field being invaded by the ubiquitous trolley 
They have, doubtless, ere this, sincerely regretted their mistake, and 
ire payil very dearly just now for their lesson, which, it is to be 
hoped, they will profit by lhe problem of supplying general com 


munication to the suburbs is at present involved in considerable 
dithenlty, due to the natural tendency of the trolley companies to 
parallel the steam roads and take the latter’s business This, while it 


has the effect of reducing fares, reacts on the community by forcing 


the steam roads to curtail their train service In such cases the net 
result not tistactory to th ~ bli 

lo escape from the ruinous competition, the steam roads will be 
obliged to occupy the field of the trolley themselves, either by own 
ing th rface lines or by introducing electricity on their own line 


Both of these methods have been resorted to recently in the case oft 


the New York, New Haven & Hartford Railroad, and it is extremely 
probable that the next few years will witness considerable modification 
in the trolley line development ()n account of the limitation ot 
speed that must be observed on streets and public highways, there is a 
corresponding limiting radius of operation for such lines. For short 


tances the lost time to the average traveler by the trolley does not 
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weigh in the balance against lower fare; but with each additional (i 


mile the disadvantage becomes greater, and a point Is rea hed he 


yond which it does not pay to use the trolley in preference to | 


steam road. In cases where trolley lines are built on independent i 


right-of-way, and where the speed restriction does not exist, the com 


petition is mitigated us ally by the tact that the fixed charges tor the 
electric road will be as great as, or even greater than, those of the 
steam road for the same distance. 

Recent successit l adaptations of electricity on steam railroads re 
move whatever doubts have heretotore existed as to the feasibility of 
electrically operating full powered railroad svstems. Most prominent 
end successful and convineing among these is what is known 
the Nantasket Beach experiment, made during the past summer on 


the New York, New Haven & Hartford Railroad, which consisted o! i 


relaying twelve miles of double- trae k line in regular service to accom 


modate an electrical equipment while improving it tor the steam loco 4 
motive service. Scarcely less demonstrative, though in a different 

way, is the highly uccessful performant e of the 95-ton electri loco } : 
motive which is in constant service In Baltimore to haul entire trains, Ue | 
including the steam locomotive, through a tunnel. \ high electrical : 
authority has rece) tly come out witha striking suggestion tor the : 
idoption of electricity venerated by gas-engines tor main line opera 
tion of the Pennsylvania Railroad, claiming that only one-eighth ot : ‘i 


the present coal consumption ** would be required, effecting a saving 
of four million tons of coal per vear, now costing the railroad company 


above five million dollars,—a savil which would justify a_ large 


enough capital expenditure to cover the complete equipment ol the 


railroad 
Ample experience ha demonstrated that electric roads can be suc 


cessfully operated with gradients and curvature far in excess of what 


would be feasible on a steam road. and for the purpose of suburban 
| 


development the former are most admirably suited Chere are numer . 
ous attractive and delightful locations close at hand, which have been | / i: 
heretofore practi ‘lv inaccessible to the steam roads, but which can fom 
be reached by electric lat rals in connection with them With the ® 
mi Itipli ition Of sate, sp edy, and comt wrtable means ot reae hing the 

iburbs, the most power! eason tor overe rowding the neces 5 
sitv-—will largely disappear; better opportunities for living and tot ET 


eniovment both to the su urbanite and the city man will be afforded. 


Che future railroad facilities of suburban New York is a subject of vast 


importance to all her people, and calls for, and will undoubtedly re sie 
pay, far more serious attention on the part of the steam railroad com : : 
panies than it has ree eived. 
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STANDPIPES FOR FIRE PROTECTION AND 
STREET FLUSHING. 


By Louts 1. Tribus 


THIN the recollection of the present generation the needs 
of large cities in the matter of water-supply for fire protec 
tion and sanitary requirements have undergone s0 com- 

plete a change that methods tully adequate twenty years ago are as 
little suited to the present as the early locomotives would be for haul- 
ing the modern fast express train 

lhe development from the bucket brigades, through the hand 
pumping engines down to the present superb steam fire engines and 
trained fire departments, is an interesting one; but it is perhaps a 
lestion whether we have not reached a period where even better 


faciiities for fire protection are a necessity 


Most larve ci 


plies adequate for all domestic and manufacturing purposes, under 


] 
ties have been, or are being, provided with water sup- 


either vravity or pump pressures suthctent to raise the water to the top 
of buildings seven or eight stories in height; such buildings are well 
within the reach of fire streams from a good fire engine, also, so that 
all necessary conditions are satisfied 

But buildings are fast reaching an average of ten to twelve stories, 
many having nearly twice that number; and, while we do not forget 
that fire-proof construction improves as the roofs travel skyward, the 
fact is daily becoming more apparent that these tall buildings are 
beyond the reach of due protection from the public fire departments 

lo attain necessary protection there must be a full water plant in 
each building,—piping, hydrants, hose, tanks, pumps, and boiler, and 
not infrequently artesian wells to furnish a supply of water indepen- 
dent of the public service 

In the aggregate these plants involve an immense investment of 
capital ; yet such expenditure is warranted by the saving in insurance 
premiums under ‘* full protection ’’ clauses 

lortunately, these tall buildings have so seldom been subjected to 
the test of fire that the complete inadequacy of present fire methods 
has not been proven; still, we know that at large fires, in even mod 
erate-sized structures, it 1s necessary to couple two or more engines on 
the same line of hose or ‘* water tower,’’ in order to deliver sufficient 
water at a height where it can be eflective 


What, then, could be done on the ‘‘ sky scrapers,’” or even in the 
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buildings of fourteen or tifteen stories, if their own protective agencies 
should break down? Nothing but wait until the fire should burn to a 
point within reach of the fire department, before which time the 
building probably would collapse through distortion of its iron frame 
by the heat. 

Few large cities have a high-pressure water service. In the past 
this has been lacking largely because a low-pressure system met all 
requirements of domestic supply,—tire service and boiler use, othe: 
uses not having become fully apparent; in the present it is lacking 
because of the expense attending new installations. 

Conditions are now changing ; as already indicated, buildings are 
rearing their heads above the flow-line of reservoirs, and outreaching 
the capacity of established pumps. Business men recognize the econ- 
omy of centralized power stations and distribution of energy to meet 
the actual daily and hourly needs of small powers. Communities are 
beginning to appreciate the value of fine street pavements, and the 
better sanitary condition and moral effect consequent on keeping them 
at a maximum of cleanliness. 

‘To meet these changes, mechanical ingenuity has so far improved 
what may be called ‘‘ municipal’’ machinery that work costs now 
only half as much as it did a few years ago. Pumping engines of 
high class, occupying small space, work with almost human intelli- 
gence under heavy strain, and show less tendency than their hu 
man prototype to break down under such tension. Again, decreased 
cost of iron and improvements in manufacture have contributed in 
making serviceable cast-iron pipe for high pressures, thus rendering 
feasible the construction of large plants at relatively small cost. 

The use of steel frames in building construction permits the sup 
port of heavy weights at high elevations without devoting so much 
valuable ground space to masonry supporting walls as would have 
been necessary a few years ago. Now the masonry walls are needed 
only for ornament and protection of the interiors from the elements. 

This very possibility carries with it the necessity for improved 
fire-proof construction, high-speed elevators instead of stairs, high- 
pressure water service, and forced heating and ventilation effected by 
steam, electric, water, or pneumatic power. lo meet these require 
ments, various methods have been adopted. For electric service the 
reliance is mainly on central stations ; for steam, on isolated plants, 
except in one noteworthy instance,—New York; for water, on iso- 
lated outfits, except in the case of one large system in London ; for 
pneumatic power, almost entirely on individual plants 

[It is universally conceded that, wherever feasible, there is advan 
tage in storing water close to, and at sufficient elevation to flow by 
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vravity to, the district that is to use it, thus discounting in a measure 


ucident to conduits or pimps All will probably concede, also, 


that, in case of fire, the system which at the shortest notice will 


deliver full streams of water at the highest pressure is the best, the 


first few minutes often determining the result of a conflagration 

The tendency of growth in most cities is to occupy first the low- 
lands, spreading to the hills only when driven by necessity. 

Many of our largest cities are at a considerable distance from any 
really high ground: most are near some large river or sea. What 
follows therefore? One of three things: either a water service by 
gravity trom a distant source, usually producing rather low pressures ; 
a pumping system delivering directly into the mains; or a combina- 
tion of the two,—-pumping from the point of delivery of the gravity 
supply into the mains direct, or to small reservoirs or tanks, of vari 
ous capacities, raised to sufficient elevation for the water to flow by 
vravitv to consumers. Of course there are many variations and com- 
binations, but these cover the general conditions of public water 
service. 

he point of special interest in this connection is for cities 
of the first class. ‘That which will save hundreds of thousands of dol- 
lars annually will warrant an expenditure of great sums for installation 
of the saving plant. 

One would have to draw largely on the imagination to estimate 
the saving in a city like New York or Chicago, could steam fire en- 
gines be abolished and hose companies substituted, could individual 
private pumping stations in private buildings be dispensed with, and 
could the hundreds of buildings paying high insurance rates be so 
protec ted as to plac e them in the class of ‘‘ good risks,”’ with conse- 
quent reduction of annual premiums. 

In many cases such calls on the imagination might produce too 
severe a strain, yet in this one the results outlined for attainment seem 
feasible. 

Let us suppose, first (not outside the pale of possibility), that the 
guantity of water supplied is fully sufficient for all needs, but that the 
pressure is inadequate for direct fire protection,—a very frequent case. 
One solution would be to establish at scattered points in the city sep 
arate pumping stations, drawing water from the larger supply mains and 
delivering it under high pressure into large tanks at high elevations, 
whence it would flow by gravity through the distribution pipes to all 
classes of consumers in the district. ‘These districts should be separate, 
yet connected, so that at short notice, in an emergency, one could 
supply another also. 

Ihe districts should be so arranged that pressures throughout could 
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be practically uniform, and compact, so that no long distribution lines 
would be needed. 

Under such a service, every hvdrant, ali the time, would be, in et- 
fect, filling the place occupied by a steam fire engine, a few minutes 
after the rising of an emergency requiring its use 

By placing at each tall buildinga rising pipe,—inside or outside, as 
might be preferred,—with nozzle connections at each floor and hose at- 
tached ready for instant service, and with hose connections at the ground 
level, it would be possible in a very few moments to connect with the 
nearest street hydrant and have water flowing at any floor required 
without the trouble and delay incident to stretching long lines of hose 
and hauling it to the upper floors of buildings. 

Better yet would be to have the street mains connected direct to 
these rising pipes, so as to be free of even the first delay in arrival of 
a hose company. ‘These details, however, need not be discussed here ; 
the subject is too wide to permit of more than suggestion at this time. 
This is no new principle or theory, but one which has for years been 
in use in isolated cases, though it has seldom entirely superseded the 
steam fire engines. 

These stand pipes have been built in three main classes: a large 
wrought-iron or even wooden tank raised on a trestle ; the same tank 
supported upon and enclosed by substantial masonry walls, and made 
an architecturally attractive structure ; an immense wrought-iron or 
steel cylinder, filled with water from the ground up, in stable equilib 
rium because of its own weight and diameter 

For a large city these tanks might be of large diameter and occupy 
the top stories of high oftice-buildings or warehouses, rentals therefrom 
bringing a partial or even full return on the capital invested,—the 
basements being utilized tor pumping stations. Here could be in 
stalled high-grade, economically- working pumping engines, capable of 
supplying, not only their own district, but an adjoining one as well, 
and keeping their own tank continually filled with water, drawing it 
from the main supply pipes or feeders, the water being delivered there- 
to either by gravity or by low service engines. 

It needs but to call attention to the subject to establish the far 
greater relative efficiency of such a pumping plant, working under 
every mechanical advantage, over the peripatetic steam fire engine, 
whose one aim is to pump water in a hurry, when wanted, regardless 
of economy. 

The benefits from the latter obtain only when in action in the 
emergency of a fire, while the former would be giving a continual ser- 
vice, and be ready more promptly in the emergency. 

A few years since, another use for water under high pressure would 
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have made a strong argument in favor of such establishment,—7 
the demand for small powers for elevators, ventilating fans, and othe: 
light machinery for intermittent service, with the revenue obtainable 
from such use. But the transmission of electric power has become so 
universal and convenient that the need for water power is rapidly pass- 
ing, electricity eliminating, as it does, the necessity of special piping, 
fixed shafts, and large waste pipes 

Another phase of municipal life now assuming important propor 
tions is the cleaning of streets; the removal not simply of heavy ref 


use, but of the finely-divided particles of dust, which sweeping ma- 
chines serve merely to again start in motion, carrying irritation and 
mayhap disease wherever it lodges. Sprinkling serves but to aggravate, 
or at best ameliorate, not to cure the condition 

\ few cities provided with ample sewer accommodations are alive 
to the subject, and make use of water in quantity to capture and 
carry with it these finer matters, allowing the sewers and their flow 
to do the duty impertectly done by sweeping machines and cleaning 
departments. Many notice and rejoice at the beautitul cleanliness of 
paved streets after a heavy rainstorm; the dirtiness at other times 
must necessarily be great to show so marked a contrast lake that 
same pavement, turn a powerful stream of water upon it from a fire 
hose, and but a few minutes will be neeeded to thoroughly wash free 
and drive before it all the accumulated dust and dirt. Having sub- 
stantial movable wire screens at the sewer basins, all coarse matters 
can be collected and removed in a cart. 

Vnis cleaning could not be thoroughly done with water under low 
pressure, except at preat expense of time and water: but, with the 
suggested system, a cleaning gang, with a length of hose mounted on 
a number of pairs of low wheels, some six inches in diameter, operated 
by two men, and drawn by a horse, accompanied by a couple of other 
men to handle the screens, and a cart for the coarse “/r7s, could in 
a few minutes clean a block thoroughly,—walks as well as streets. 
Attaching the hose successively to the fire hydrants, they could soon 
cover a very large district. 

Night is the proper time tor such service, though Paris does some 
of the lighter cleaning throughout the day as well 

Of course there are times when this method might not be entirely 


satisfactory ; in intensely cold weather, for instance, the 


ce coatings 
likely to form might be too great a danger to life and limb, more than 
offsetting the cleanliness attained Kut in the main it seems feasible, 
and an improvement on what may be called the ‘* dry carriage '’ sys 
tem by carts or machines only. 


It must be borne in mind that pumping all this water under high 
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pressure will cost large sums of money: the installation of a number 
of separate water systems dependent on great supply mains will take 
large capital; but would it not be fully warranted by adequate fire 
protection furnished, with the consequent reduction in insurance 
premiums, and by a thorough cleaning of streets, with the consequent 
lower rate of mortality 

Thus far it has been assumed that the supply of water was not 
only serviceable in purity, but practically unlimited in quantity, de 
livered without great expense for filtration or other means of purifi 
cation. ‘The reverse is not at all unlikely. In such cases, while the 
fire supply might properly be drawn from the purer waters, that for 
street flushing could not be economically so taken. ‘Therefore it 
would be better to subdivide the servic e, delivering pure water at low 
pressure for domestic and boiler use, and establishing separate systems 
of mains for the high-pressure service for fire protection and street 
flushing, using untreated river water, or even salt water, if the city 
be near the sea. 

The use of salt water, while more troublesome from its action on 
metal, is not at all impossible; coatings of preservative varnish will 
very fairly protect iron from its action, and working parts of pumps 
can be of bronze to resist corrosion 

lhere are some cases where it might be better to adopt the two 
systems,- low pressure for domestic use and high pressure for fire pro 
tection and street flushing,—from reasons of operative economy, in 
spite of the larger first cost of parallel pipe systems; but of that 
this article need not treat. 

Some will no doubt say that these same results can be attained 
without using standpipes or towers at all, by pumping directly into 
the mains, and meeting fluctuation of consumption by regulating the 
speed of the pumps Phis undoubtedly is practicable, but only at a 
sacrifice of efficiency, and does not provide the reserve of water held 
in the tank for sudden extra draught or a temporary break in the ma 
chinery,—points worthy of careful consideration. 

Pressures considered here as relatively low and high are respectively 
below sixty pounds and from one hundred to one hundred and twenty 
five pounds per square inch 

Undoubtedly there are objections to the standpipe system of water 
service in large cities, but a study of their conditions, daily becoming 
more serious, indicates the necessity of methods better adapted to 
serve the purposes of fire protection and street cleaning than any 
hitherto used on a large scale. ‘The separate district high pressure 


service suggested herein seems to offer some of the advantages desired 
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ARTISTIC ENGINE-ROOM INTERIORS. 


By 7. Adams. 


N engine-room where every decorative detail expresses an ap- 
propriate purpose of the designer hasa just claim to be classed 
as artistic Rooms of this type are a marked feature in late 

installations of powe This is especiaily noticeable in the smaller 
plants, where, largely because of the greater proportion of cost, the 
equipment and finish of the engine-room have usually been in most 
unfavorable contrast to those of rooms where the power developed is 
greater. ‘This tendency in modern practice is not, as it may appear at 
first, wholly unimportant. It has been in response to just such demands 
that, in one short quarter-century, types differing as broadly as the 
Corliss and the single-valve automatic engines have been evolved from 
the single crude form which was then, practically, the one form avail 
able for any and all classes of service. 

A more carefully considered engine-room involves some changes in 
engine design, mainly in the line of greater security against flying oil ; 
but a matter of greater importance is the probable effect on the status 
of the stationary engineer. So long as the plant was located in some 
dark, uninviting corner, the engine could pound itself to pieces, or the 
boiler corrode to the exploding point, and, until disaster came, no one 
was the wiser. But with the modern type of engine room, easily 
accessible, neatly, often elegantly, fitted up, always brightly illumi- 
nated and scrupulously clean, the conditions are very different. ‘The 
engine must run smoothly and _ noiselessly, there must be no jar or 
vibration, no smirch from flying oil or hiss of steam escaping past 
defective packing. ‘These are simple requirements, but, to insure their 
fulfillment day after day, year in and year out, not only must the ma- 
chinery be of the best, but the engineer in charge must be one who has 
received a thorough training,—-a man of experience and judgment 
whose heart is in his work,—a man, in short, very different from the 
so-called engineer common under the old regime. 

It certainly has been the common practice for owners of plants of mod 
erate size to assume that the man who would consent to work the longest 
hours for the least wages was the cheapest man to employ, and this 
regardless of the advice and warning of engineers and engine builders 
or the record of disasters and deaths due to incompetence. Ifawakened 
pride shall now lead to a better practice, where legislative enactment 
and the dictates of business prudence have failed utterly, it will be an 
interesting, if not a unique, commentary on the working of the mind. 
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There is much to encourage the hope that the tendency of to day 
may become the settled practice of to-morrow ; in effecting this the 
most potent element will be the pride that an owner takes in the proper 
appearance and operation of a plant which he has made attractive and 
which is open to inspection at any hour of the day. It takes years to 
demonstrate that the skilled engineer is the cheapest man to employ, 
but a very short trial suffices to show that the less skilled man cannot 
maintain, in the machinery under his care, the desired regularity and 
smoothness of action. Looking at the matter from the purely finan- 
cial standpoint, the records of any engine builder will show that prob- 
ably eighty per cent. of all repair work is made necessary, not by 
natural wear, but chiefly by neglect due to the shiftlessness and 
incompetence of the man in charge of the plant. In other words, an 
engineer of ordinary skill can, by exercising reasonable care, prevent 
four out of every five ‘‘ breakdowns,’’—an estimate which is, prob- 
ably, considerably lower than it should be. It is very hard to give 
this degree of immunity from delay a cash value, but in many cases, 
even in small plants, it is a considerable item. Similarly, by careful 
usage, the useful life of an engine is very greatly increased and the 
cost of oil and supplies is proportionately reduced. 

We overlook an important force in human progress, if we take no 
heed of the universal pride of man in that which he has creditably ac- 
complished. ‘The pride of the owner in the plant that has been artis 
tically planned and carefully executed is matched by the pride of the 
engineer in maintaining the brightness and efficiency of the machinery 
under his care, and the consequenees to each are of no mean impor- 
tance. ‘The intelligent interest of the employer in the plant that he 
has created will tend toward efficiency and economy in its management, 
and, in time, result in an appreciation of the duties and qualities of those 
on whom the actual work of operation devolves. On the employee 
these conditions enforce a healthy bodily activity and the habit of do- 
ing things promptly and efficiently. 

For many years—it may be the practice still-——-the Southern Pacific 
Railroad Company offered prizes for the best-kept engine in each di- 
vision, 


an honor that was most keenly competed for. ‘The engines 
certainly presented a magnificent appearance ; the bright-work was al- 
ways shining, the russia iron covering for the boiler clean and clear 
from spots, the cab tidy, the bell-rope carefully braided, even the run- 
ning board carefully wiped,—in fact, every detail received thoughtful 
attention. But, much as the engine was admired, the impressive figure 
was the fireman, alert, active, out along the running board at each sta 
tion, touching up a bolthead or band, in his neat cap, polished shoes, 


and spotless overalls, the figure of manliness. If the system had no 
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other result than the training it gave the men, it was well worthy of 
perpetuation. 

What is appropriate in the design and finish of the engine room de- 
pends on circumstances. ‘The Hilton-Hughes plant, for example, is on 
one of the main floors of a beautiful store, and manifestly should be in 
keeping with its surroundings. ‘The plant at Keith’s, again, is one of the 
artistic features of a most attractive theatre. From plants like these, 
where the expense for decoration alone runs far up into the thousands 
of dollars, to the modest room with whitewashed walls and a smooth 
substantial floor, there are infinite gradations, each perfectly appro- 
priate in its place, and all including the same essentials,—perfect 
cleanliness and an abundance of light, since each of these is essential 
for the proper care of the machinery, and substantial construction for 
those parts that must withstand severe usage. 

Of modern artistic engine-rooms one of the most beautiful is the 
plant at Keith’s Theatre in Boston, of which general views are here 
presented. ‘This plant furnishes light for the theatre, including that 
used for producing scenic effects. A beautifully-decorated and bril 
liantly-lighted tunnel connects with the main entrance to the theatre, 
and the place is visited and admired nightly by many to whom an en- 
gine-room of this class is a most attractive novelty. ‘The entire room is 
finished in marble, as is clearly shown by the cuts ; unfortunately it is 
not possible to reproduce the beautiful coloring, or the effects obtained 
by the tasteful grouping of incandescent lights, to both of which the 
place is deeply indebted for its artistic effects. The engines are an en- 
closed type, the Harrisburg Ideal, and it is practically impossible for a 
drop of oil to be thrown from any part of the machinery,—a fact to 
which the spotless white of the uniforms of the engineers bears unim- 
peachable testimony. 

There is nothing incongruous in marble wainscot, buhl tables, and 
potted palms in an engine room where, as here, it forms an inte- 
gral part of a beautiful entrance, and is in itself an attraction of no 
mean importance in a place where attractiveness is all-important. The 
engineering features connected with the concealed piping and the ar- 
rangements for conveying oil to the engine room are of more than 
passing interest, but somewhat beyond the scope of the present article. 

The cuts on pages 1052, and 1053 are from photographs of the 
power station of the Columbus Central Railroad, of Columbus, 
Ohio. ‘This station, started with 8oo h. p., is intended to, and soon 
will, accommodate about 2500 h. p. ‘There is no cash value to an 
engine room as an attraction in this case. The power house is to fur- 
nish power for a purely commercial enterprise, and the delightful taste 


exhibited in fitting it up seems to be simply a way of expressing a love of 
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thorough, honest construction. To that which has been carefully 
planned and which will endure, we can certainly afford to give an ap- 
propriate finish. ‘The building is of pressed brick and cut stone. In- 
side, up to seven feet in height, there is white enameled tile sur- 
mounted by a band of terra cotta; above this the wall is buff pressed 
brick, and the frieze is outlined with arches and a line of incandescent 
lamps. ‘The switchboard is of finely-polished mahogany, severely 
plain, save for some fine hand-carving, which it is impossible to ade- 
quately reproduce in cuts of the size here used. Everything is expres- 
sive of thoroughness, and it is no surprise to discover that the boiler- 
room is supplied with economizers and every appliance for getting the 
maximum number of heat units from the fuel consumed, or that the 
rails are heavy and the bonding most thorough. Again, we note the 
enclosed type of engine, —Westinghouse compound this time, but afford- 
ing absolute security against flying oil. At the present time engines 
of the same type affording about one thousand additional horse power 
are being installed, room having been provided for them in the origi- 
nal plan 

In New York city a most beautiful thing of this kind is the 
plant at the establishment of Hilton, Hughes & Co. ‘The engine- 
room, which is comparatively narrow, extends for upwards of sixty 
feet along one end of one of the main floors of the store, this side of 
the engine-room being fitted for its entire length with columns alter- 
nating with plate glass. As in the plant at Keith's, the floor of the 
engine room is dropped a little below the general floor line, and the 
glass permits the visitor to overlook the entire installation. ‘The floor 
is of iron and cement, faced with mosaic tile; the walls of white en- 
amel tile with a dado of figured enamel tile and fringe of moulded tile, 
and studded with incandescent lamps with ground glass globes. ‘lhe 
ceiling is of pressed steel especially designed, enameled white, and re- 
lieved by clusters of lamps, both are and incandescent. ‘The switch 
board is of dark onyx, and is most artistically arranged. ‘The engines 
are of a type not originally enclosed, but the safeguards adopted 
are effective, and there is no trouble from flying oil. ‘hese engines 
were built by the Payne Engine Co., and, as now built, are practically 
an enclosed type, although the original design has not by any means 
been wholly abandoned. 

The engine. room of the Hotel Stenton, Philadelphia, is one of the 
most artistic that I know of. In few plants of its size have the essen- 
tial details been so carefully and thoroughly studied. Every part is 
accessible, the piping is concealed. ‘There is good light and good 
ventilation, and more than all, they have shown rare good sense in not 


introducing decoration when there was no reason for doing so. The 
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usual practice would be to heat that little room to an unbearable tem- 
perature, by leading through it a mass of steam and exhaust piping ; 
then the fair white wall would have been hastily tattooed with some 
stenciled ornament stolen from a Greek vase, and the result would 
have been called artistic | [claim that decoration is out of place in 
the engine-room, unless the sw7reundines demand it. 

Another very handsome engine room is that of the Presbyterian 
Building, on the corner of Fifth avenue and Twentieth street, New 
York, which has lately been equipped by the Ball & Wood Company. 
Ihe floor is handsomely tiled, while the walls are of white enameled 
brick ; all the exposed piping is neatly covered with non-conducting 
material, and a handsome visitors’ gallery occupies one side of the 
room, as shown in the illustration. All of the machinery is expensive 
and finely finished, the engines of course being carefully fitted with 
guards to prevent flying oil. ‘The desire for thoroughly artistic treatment 
originated with the owners and architect, their theory being that the 
engineers could be relied upon to take much better care of the plant if 
every feature of the equipment were rendered sufficiently attractive to 
bring visitors to the gallery. 

The sensitiveness of the engine trade is remarkable. Engine- 
rooms such as we have illustrated form but a small percentage even of 
those equipped during the past year: yet many drafting rooms have 
felt their influence, and at least two thoroughly established and well- 
known firms are now making radical changes to put them in line for 
this class of trade 

Phe logic of the situation seems to point to an enclosed type of en- 
vine; at any rate, if the engine is not absolutely enclosed, there must 
be effective protection from flying oil. Probably every engine now on 
the market has an oil shield affording some measure of protection, but 
practically all these devices have two vital defects: first, none of them 
affords absolute protection ; second, few, if any, appear to be an inte- 
gral part of the frame to which they are attached. It must be re- 
marked, however, that no one has been so quick as the manufacturer 
to realize that the public is fast being educated to demand better 
things,—to demand symmetry for the whole and purpose in the form 
of each part. 

\s a secondary effect there seems likely to be a radical change in 
the system of oiling. A bath system of lubrication has long been 
recognized as the most perfect, and the majority of engine-builders 
have adhered to the old ‘*drop by drop’’ method solely because the 
oil shields were not effective ; they could not employ the method 
they knew to be best. 

What is admissible in the amount of bright work about an engine 
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is a more difficult point to determine; certainly the barbaric display 
of nickel plate, common in the past few years, cannot long withstand 
the refining influence of artistic surroundings. Yet a certain amount 
of polished work is entirely in good taste. An engine requires care, 
and nothing more clearly indicates that care than the gleam of polished 
brass and steel. ‘This is a refinement that will come, and on all sides 
are the indications that there will be delicate appreciation of it on the 
part of the public The more liberal patronage of the arts ; the aston- 
ishing advances in architecture ; the demand for artistic furnishings, —— 
all mark the rising tide of enlightenment of the mass of the people. — In 
architecture artistic massing of light and shade and effective treatment 
of roof lines find wide appreciation, and homes in every hamlet mark 
the popular response to the influence of a true art, to which nothing is 


mean, nothing lowly. In engineering structures the advance in artis- 

3 tic treatment has been as remarkable, although not as obvious to the 

non-technical public. In this advance the designer of electrical ma- 


chinery has taken a leading part; with no traditions to impede the 
free exercise of his taste and judgment, he has had absolute freedom to 
follow the promptings of high ideals. The artistic treatment of elec- 
trical design was not without its influence in the field of steam engi- 
neering And thus it comes to pass that the electrical and mechanical 
' engineer, the capitalist and the architect, have each a part in produc- 
i ing a harmonious whole, which cannot fail to exert a refining influ- 

ence on all connected with it. The artistic engine-room is a link in 

a chain of influences tending to produce a higher type of manhood. 
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LIGHTING RESIDENCES BY ELECTRICITY. 
By Augustus Noll. 


N no class of buildings is gas for illuminating purposes being dis- 
placed more rapidly by electricity than in residences. The 
advantages of electricity over gas are very numerous, but for 

the purpose of this article only a few will be discussed. When we con 
sider that not only is the sanitation and ventilation improved, but the 
furnishings and decorations are also preserved, and that electricity’s 
cleanliness, the absence of flame, heat, etc., and the color of the rays 
permit the use of more delicate tints and costly fabrics, to say nothing 
of its safety and low cost if properly installed, we need not look fur- 
ther for the reason of its use by the social world; as a matter of fact, 
in a modern residence the decorations would sometimes be impossible 
if gas were used for illumination, and, for similar results, the system of 
lighting by electricity, as now installed, could not be replaced by gas 
or any other known method. 

The lighting of a first-class residence requires different treatment 
from that required in office-buildings, hetels, ete. ; in the latter the 
location and number of lamps are fixed and their uses are well under 
stood, while in the former the lights cannot be located by general rules, 
but must be treated in accordance with the existing conditions. 

If the residence is of the ordinary class, the usual chandeliers 
and side brackets are employed; but, if the residence is of a high 
grade, the lighting will probably be an important factor in the decora- 
tion, and, unless it receives proper treatment, it may mar the effect 
intended by the artist. 

Except in the library and the dining-room, chandeliers are now 
seldom used ; they are economical, but, however artistic they may be, 
they generally obstruct the view and are not to be tolerated. 

Where decorations are of a high grade, it would be well for the 
electrical engineer, even if he has had some experience in lighting, to 
coéperate with the artist having the work in charge, deferring to his 
judgment as to the location and amount of light to be used, and con 
fining himself more particularly to the mechanical portion of the elec- 
trical work, such as control of light, appliances, ete., submitting such 
data to the artist. 

For a well lighted room, the general tendency is to hide the lamps, 
unless the bulbs are used as a part of the decorations, but to so dis- 
tribute them that an even diffusion of light is obtained throughout the 
entire space, the effect sought being that of natural light. The diffu- 
sion should be even, care being taken that shadows are not cast by the 
furniture, etc. 
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The wiring should be arranged so that lamps of greater or less can- 
dle power can be used, enabling the effects of increase and decrease of 
light to be noted and compared. ‘The lamps and sockets should be in- 
terchangeable, as sometimes it is preferable to use a greater number ot 
lamps of small candle power, so that no one portion of the room will 
be more brilliant than another, and also to keep the general tone ot 
the colors forming the decorations the same thronghout. ‘loo much 
light is sometimes worse than not quite enough, and, in addition to 
its painful effect on the eyes, it gives a defective idea of color, shape, 
dimension, etc. 

For general illumination in the principal rooms, an allowance ot 
sixteen c. p. to each thirty or forty square feet will be satisfactory 
for chambers, etc., an allowance of sixteen c. p. for every fifty square 
feet is usual, assuming that the height of ceilings is ordinary. 

Hallway and staircase lighting depends mainly on the shape and 
obstructions. In general, it is better to increase the number of outlets, 
placing fewer lamps on each group, thereby securing a more even light, 
overcoming the shadows on the stairs, and obviating the danger of 
tripping or falling. Outlets should also be provided for stand lamps, 
piano and fairy lamps, and other ornamental and portable articles. 
Ihese should be located in the baseboard or floor. ach mantle should 
be equipped with two outlets for candelabra, vases, ete. ; the library, 
hall, and dining room should also be provided with a number of these 
outlets for ornamental lighting, as they are very useful for decorating 
tables, lighting pictures, ete. Flexible cables can be carried from 
these outlets to foliage, ete., interspersing the same with numerous 
miniature lamps of different colors, producing the most beautiful ef 
fects 

Very often the mistress of the household desires a change in the 
position ot the furniture, or wishes to embellish a favorite nook or 
corner; or decorations are required for special occasions, such as re- 
ceptions, balls, dinners, etc. ‘Then these outlets will permit the in- 
dulgence of any fancy in decorative lighting, and without great ex- 
pense or annoyance of workmen. It also prevents cutting of floors, 
wood-work, or plaster 

lhe principal idea should be to create and instal a system of light- 
ing that embraces safety and permanence, together with elasticity and 
control,—a system in which all parts are more or less movable and 
accessible, the only fixed portion being the system of conduits. 

Some of the most difficult problems encountered in residential 
lighting are the pictures and cathedral glass windows and colored 
domes. In the latter the general rule is to place the lamps at a dis 


tance, thus obviating all spotty appearance. <A frame of wood corre 
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sponding with the frame of the dome or window can be constructed, 
on which to place the lamps; the number depends on the size, color, 
and thickness of the glass, but experience has shown that too much 


light is a good fault in cases of this kind, as far as the lighting effect of 


the dome or window is concerned. It is a very expensive decoration 
to maintain, on account of the immense amount of light required. 

Small domes and windows can sometimes be lighted to good ad- 
vantage by one reflector, provided there is sufficient space at the back. 
Another way would be to form a recess on the sides in the rear of the 
window, in which to place a reflector throwing ‘he light across the 
back of the glass. 

The lighting of pictures is not susceptible of treatment by any gen 
eral rule, although ordinary pictures can be lighted by reflectors mace 
especially for the purpose. ‘The reflectors usually employed in public 
art galleries are altogether unsuited for residential purposes, on ac 
count of their appearance, as the art gallery in a residence generally 
serves also as a study or library. An effective way, if the room is 
not too wide, would be to locate reflectors on the ceiling about eight 
feet apart and midway between the side walls. They can be circular 
in shape and attractive in appearance. ‘lhe form of the reflector is 
governed by the space to be lighted, and is determined by mathemati 
cal principles ; to overcome the glare, the lamps are almost hidden 
from sight. By this method of lighting not only are the pictures 
satisfactorily lighted, but a fair diffusion of light is secured for gen- 
eral illumination of the room. 

Regarding the lighting of high-grade oil paintings,—though this 
is generally undertaken only by specialists,—it may be of interest to 
explain some of the conditions which must be considered, if the light- 
ing is to be technically correct. Usually satisfactory results are 
obtained only after numerous practical experiments. ‘lhe amount of 
light needed and the form of the reflector depend upon the size, 
predominating color, and character of the picture, the shape and depth 
ot the frame, and whether the picture is covered by glass. 

‘The material and the form of the reflector must be carefully con 
sidered. Sometimes it is constructed of glass, plated with metallic 
silver, and, in other instances, the reflecting surface consists of soft 
white enamel ; it is often necessary to arrange the angles of the re 
flector so that a strong light will be obtained. Again, if a softer light 
is necessary, the glass forming the reflector is made into small 
‘*facets,’’ and fitted into the different shapes forming the various 
angles of the reflector. 

In considering an electrical installation for a residence, the proper 
control of the system of lighting is very important. Switches must be 
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provided controlling the ceiling lights in the various rooms, and should 
be located at or near the entrance. Where the lighting is extensive 
or a great number of lights are located on the same fixture, they should 
be subdivided into various circuits, each circuit being controlled by a 
switch ; while this slightly increases the first cost, the saving in light 
and the cost thereof more than offset this in a very short time. 

In bed-chambers a switch should be located on the side wall and 
within easy reach of the bed, with an outlet directly above. ‘This 
outlet and its control form a great accommodation in times of sick- 
ness and for reading. Switches are also located in the frames of 
doors in such manner that, when the door is opened, the light appears, 
vanishing when the door closes. Generally closets, store-rooms, et« 
are fitted in this manner. 

Vhe cellar lighting is usually controlled by a switch located at the 
head ot the cellar stairs; the servants’ stairway is generally fitted with 
a circuit controlling all the lights upon it, with a switch on each floor 
lhe switches are so connected that any one of them controls the 
lights ; this is expensive, but the lights are operated only when actually 
required, while otherwise they would be in constant operation. 

rhe pilot or night circuit should also be provided, keeping this 
circuit and system separate from the rest, arranging one light on each 
fixture throughout the hallways, and providing a switch at the main 
entrance, a switch on each floor, and a switch in the principal cham 
ber. ‘This circuit will be found a great accommodation in case of 
sickness ora visit from burglars, as well as for the belated ‘* club man."’ 
The connections should be made so that the light can be operated from 
any switch. A connection can also be made from this circuit to the 
vestibule door and connected by switch in the frame of the door so 
that the opening of the door will flood the hall with light, the light 
being turned off from any of the remaining switches. Another con- 
nection can also be carried to the burglar alarm and arranged to op- 
erate in conjunction therewith. ‘Thereby, the instant that the burglar 
alarm is thrown into operation, the halls are lighted. 

rhe most satisfactory system of feeders for residential purposes is 
generally a feeder controlling all the lights on the main floors, exclu 
sive of the pilot circuit and servants’ quarters, and another control 
ling the pilot lighting and servants’ quarters. These feeders should be 
carried to the cellar and connected with switches ; during the absence 
of the family the switch controlling the main system can be broken, 
making it absolutely certain that the wires are ‘‘dead.’’ Another 
method is to extend the main line to the owner’s chamber, locating 
the switch therein, and thereby bringing the entire system under his 
control at all times 
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The wire forming the circuits should be the very best obtainable ; 
and, to secure the best results and latitude in increasing the number 
of lights or its candle power, a wire somewhat larger than that actually 
required should be installed. 

The various circuits should be brought to some central point, and 
there connected with cut-outs, providing a cut-out for each pole of 
each circuit, the cut-outs to be located in a cabinet, and the cabinet 
lined and covered with slate to make it fire-proof. A switch should 
be placed between the feeder and the top circuits, so that all the cir 
cuits serving the lights on the floor may be disconnected without in- 
terfering with the lighting system on the other floors. ‘The switches 
and floor outlet boxes should be of the ‘ flush’’ type, the cover 
matching its surroundings in color, and in material if possible. Every 
precaution should be taken to make the cover fire and moisture proof ; 
and the connections should be easy of access. 

The system of conduits is probably the most important element in 


the entire work of installation. It is really the only fixed portion, 
and, when once placed, is usually inaccessible without resorting to ex- 
cessive cutting of wood-work or plaster. ‘lo secure satisfactory re 


sults iron-armored conduits should be used throughout, as on them de- 
pend the safety and permanence of the system. Defective circuits, 
switches, and cut-outs can be removed without any great expense and 
annoyance and ina short time. ‘These conduits withstand the blow 
of a hammer, and will shed nails, etc. The interior diameter should 
be so large that the wires will not be unduly crowded. In a proper 
conduit system leading lines or fish wires should be unnecessary, and, 
if numerous elbows are required, fish boxes can be inserted on the 
line at intervals. Proper precautions should be taken at all joints so 
that gas and water will be excluded ; and where outlets terminate, 
either for switch or fixture. the terminals should be provided with the 
boxes especially adapted for the system, and all ends of conduits 
should be entirely closed, ‘sing some insulating material for the pur- 
pose. The conduits should be located in some definite place,—for 
instance, under floors in the hallways,—and should be run at right 
angles as far as possible, so that, in the event of any future alterations, 
the various lines can easily be traced. 

In leaving this subject, it may be in place to mention the various 
other accommodations afforded in residences by the use of electricity, 
such as the operation of the dumb-waiter and passenger elevator, the 
pumping of water, the heating of plates and of foot-warmers for in- 
valids, imitation of open-grate fire in the hearth, the ventilation of 
rooms, and fans for the sick chamber. 
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THE ARCHITECTURE OF MODERN BANK 
BUILDINGS. 


By R. W. Grtbson 
I. 


S old as civilization is commerce, and as old as commerce is 
banking. Its methods have undergone many modifications. 
Its science has been specialized in many directions. Its 
primitive aim—the utilization of money (or its equivalent) deposited 
for safe keeping—has been subdivided into numerous branches. The 
simple safe keeping of money is now only one department of a mod- 
ern bank. Indeed, it may fairly be said that safe keeping never was 
banking,—that this science began cnly when the control and custody 
of funds were made productive by the utilization of the credit and 
power inherent in them. But this is no new science. ‘The Romans 
and the Greeks, and even the Egyptians, knew the principles of inter 
est, discount, and exchange, as methods of business already estab- 
lished for centuries. 

The banking house and the subdivisions and furnishings of it are 
the machinery by which the banker carries into practice his theories 
and purposes. He is limited by them, just as his intellectual power is 
limited by his physical capacity. At the best the machinery is cum 
bersome. ‘The inertia of an army of subordinates ; the hampering 
effects of precautions against fraud ; the resistance of mere time and 
space, which remove successive acts one from the other,—all these 
things impede the genius which inspires them. ‘To reduce such ob- 
stacles is to succeed ; to minimize them is to achieve brilliant success. 
Modern equipment places at the disposal of an executive the best al- 
lowable means of carrying out his plans. 

The main features sought in a modern American bank may be 
summed up thus: First, facility for transaction of business with cus- 
tomers ; involving the proper disposition of the floor spaces of a bank- 
ing room for the reception of the public by the staff of the bank. Sec- 
ond, facility for the direction by officers, and the execution by 
subordinates, of the internal work ; including proper relationship of 
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different departments to each other, the location of various rooms, 
cages, and departments for their codperation, and the furnishing of 
all with the best facilities, in their desks, counters, screens, cases, and 
so on, and in the most recent time and labor-saving appliances, tele- 
phones, calls, lifts, and the like. ‘Third, security ; not only for the 
valuables in the custody of the bank, but also for the business confi- 
dences of which it is the recipient, and for its own records and docu 
ments, by the use of fire-proof, burglar-proof, and mob-proof appli- 
ances, vaults, safes, etc., and their accessories for police communi- 
cation, and by the enduring and fire-resisting character of the whole 
building. Fourth, reputation and prestige; in the evidences of 
stability and wisdom as reflected in an artistic as well as dignified, 
handsome, and well-ordered building,—these things bearing upon ar- 
chitecture as a fine art. Fifth, comfort and convenience ; including 
their humanitarian and economic value 

[t would be idle to discuss the right to chief place in just appreci- 
ation of all these subjects ; yet it cannot be doubted that their relative 
importance has not been altogether well weighed. Let us give a few 


moments to art, the least valued among them. Architecture has been 
too much ignored. Art, as the utterance of living sentiments, has 
heen either banished or overwhelmed in sordid practicality. Archi- 


tecture for banking has come to mean all of the aims just recited, ex- 
cept the fourth, which is the soul of the organization. Its inclusion 
here, and its basis upon sentiment, call for the first explanation, and 
this alone is an admission of an apologetic attitude. Yet, next after 
the institutions of religion and those of the State, there are none more 
naturally associated with monumental architecture than the corpora 
tions of finance, none which have more to offer to and to receive from 
architecture, the fine art, the sentiment, the silent language. All these 
organizations, although founded on realities, are alike sustained by 
sentiment. Their continued existence depends on public confidence and 
faith, in things which cannot be always in evidence to the senses ; and 
this confidence is an untamed thing, with nerves sensitive to unreali- 
ties as well as to facts,—in short, susceptible to sentiment. 

The churches have always recognized these arguments. What 
church has become great without temples, or what temples have been 
prized which did not place sentimental art as high as utility? Again, 
in government, the palace, whether royal or republican, despotic or 
democratic, has been always accounted good in proportion as it was 
irtistic. All this has been for reason, and is not in error. It cannot 
be doubted that finance, the soul of modern industrial civilization, has 
a like interest in art, and with its own development will more and 
more recognize it. 
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Utilitarianism, on the other hand, has been fostered to the highest 
degree. Consider the enlargement of power (the power to do work 
ina limited time) given to an executive officer, when at his desk is 
placed a telephone with fifteen connections to as many departments of 
his bank, and beyond them to its affiliations beyond its walls, where- 
by he can obtain the execution of an order in the time formerly ne- 
cessary to transmit it. And in the same direction other electric inven- 
tions help him: the light which comes at the touch of a spring; the 
bell which calls attendance or help ; the elevator which makes a floor 
above or below as accessible as the principal one ; the alarm system which 
encases his vaults with a covering as deterrent to the robber as the funda- 
mental steel. Andso on downward to the devices used by the rank and 
file of the corporation : the steel cases which in the desk itself give secur- 
ity ready to hand, for records and documents, and save them from tedi- 
ous and destructive transportation ; the screens and cages which sepa 
rate departments without dividing them; the counters and counter 
screen which assist public communications, and from an undisciplined 
crowd evolve order and method ; the ventilating machinery which 
keeps a hundred men in health where without it twenty would suffer. 
In all these things there is without question a progressive vitality which 
needs no further stimulus,—with which, indeed, it is hard to keep pace. 

It is worth while to let this review take a more concrete form, 
and examine an imaginary modern bank from the points of view al- 
ready indicated as showing the chief aims of the machine. ‘There is 
available a certain space limited by extent of land or by existing 
walls ; too often it is the latter, so we will accept that example, leav- 
ing for another place the consideration of the architectural advantages 
found in a separate building. 

The first step in the process of specialization is to divide the space 
into two parts,—one for the public, the customers and their agents ; 
the other for the staff and employees. ‘This is not so simple a 
step as it may seem, for all the further subdivisions will be affected by 
it for good or ill. ‘Therefore, many things must be borne in mind, 
and none of them allowed to unduly obscure the others. A metropol 
itan commercial bank with numerous country affiliations will require 
a large proportion of space for its bookkeepers and correspondence 
and check departments, and relatively less for its counter customers ; 
while at the other end of the series a savings bank, with quarterly or 
other periodic dividend days, will need much more accommodation 
for its crowds of depositors and comparatively less for its bookkeepers. 
Between these extremes the bank of deposit and discount, serving a 
trading constituency, is likely to demand a large public department 
with numerous wickets for access to tellers and other clerks. lor 
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these reasons (and not 
for fancied preferen- 
ces) various types 
have appeared in the 
arrangement of the 
main counter-screen. 
The simple straight 
line dividing a public 
lobby on one side from 
a clerical department 
on the other—the old- 
est form, an example 
of which is shown in 
Fig. 1--is still the 
best in many cases, 
especially in restric- 
ted dimensions. But 
often, in a wider build- 
ing, more counter 
length is needed than 
the available length of 
the room; and it is 
then extended in var- 
ious ways. An extreme 
method, admirable for 
spacious quarters, is 
to double it on itself 
in horseshoe form ; 
then there results an 
inner and outer divis- 
ion, the latter usually 
of much the larger 
area. For the com- 
mercial bank the pub- 
lic lobby will be the 
inner or smaller divis- 
ion (Fig. 2); fora 
savings bank the outer 
one will be the best, 
especially where the 
business is regulated 
by dividing the cus- 
tomers (often of the 
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poorer class) ac- 
cording to sex 
( Fig.3). Some- 
times a_ variation 
of the horseshoe 
plan (Fig. 4), or 
half it, is bet- 
ter; sometimes a 
flattened or 
squared or modi 
fied form of its 
bend; or, in an- 
other case, a bay- 
like projection 
from a_ straight 
counter (Fig. 5). 
These are the us- 
ual types of plans 
to vary the length 
in its relationship 
to areas of floor 
Street space. 

tion will be made 
Fig Q with Domed Skylight with reference 
also to the utilization of the daylight,—that valuable blessing 
which at the street level in large cities is getting so scarce and 
precious,—whether it comes from front, rear, or side, or from all of 
these points. ‘The tellers and bookkeepers who spend the whole day 
in the bank should be granted the precedence in this regard over the 
customers and messengers, who are each accommodated for only a 
brief time. If there are (and there generally must be) some places 
less convenient, dependent partly upon artificial light, they can be 
used by those who will suffer the inconvenience for the shortest time. 
Next to the primary division comes the appropriation of certain spaces 
to the chief officers of the bank, and here we come to one of the mod- 
ern developments of the subject. The old-time banks, with their 
special charters of authorized monopoly and the consequent assurance 
of business, did not find it necessary to court custom, scarcely even to 
meet it halfway, and the private bankers; whose position was achieved 
without State support, were ofttimes the agents of capital timid and 
hesitating in the insecure justice of imperfect laws; and both condi- 
tions naturally developed officers inaccessible and unsympathetic, by 
reason either of the superior advantage of privilege or of the vulner- 
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ability of weakness. 

A\l ey In the atmosphere of 

industrial democracy 

rs Elev this is so changed 

= that the old methods 

Trustees Side Ent of business have be- 
come obsolete. 

The officers of a 
modern bank no 
longer seclude them- 
selves in the farther 
chambers of a little 
r! known retreat or a 
fortified public build 
rt ing. Their depart- 

i ments would be half 
paralyzed by the slow 
process which fitted 


other times. The 
bank is a unit, organ- 
4 " ized to receive cus- 
tomers openly for im- 
mediate action. Its 
officers make them- 
selves accessible, and 
place themselves in 
sympathetic contact 
with the world they 
seek to serve; and 
their staff is disposed 
so as to be quickly 
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crecy is dispelled by 

increased confidence 

in law and_ order. 

The guards and bars 

are erected against 
only the criminal 

Streel classes, and are no 
with Domed Skyli hts longer needed to awe 

g the community or re 

sist its government. 
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The practical result of all this is that the officers’ rooms of a 
modern bank are the first departments encountered upon entering it. 
They are separated only by low railings or parapets from the lobby, 
and visitors enter at will through a gate which has usually not even a 
latch. 

Their proximity to the entrance and to the street carries with it 
the advantage cf front windows and good light. ‘There are still some 
cases in which the officers’-rooms may be better arranged at the rear 
of the building, as in Fig. 3, which shows a plan for a savings bank 
demanding large spaces for crowds of depositors who do not need to 


; see the officers and who can, therefore, be attended near the entrance 
and exit 
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From the chief officers the administrative work is transmitted to 
subordinate officers, who are consequently to be next considered and 
stationed conveniently near, and thence to various departments with 
more or less need of communication. Now, it is clear that the presi- 
dent or cashier desires «// his departments accessible, but it is equally 
clear that some must be more remote than others. ‘The question is 
which can best occupy the more remote places that have to be utilized 
somehow. This brings us to the problem of planning for internal 
facility. A large institution makes special allotments of space for the 
following departments: loans and discounts, credit and correspond- 
ence, mail, notes, auditor and passbooks, receiving teller, paying tel 
ler and safe, exchanges and collections, checks, bookkeepers, vouch- 
ers, and a few others of special nature, which may be grouped with 
one of the above. Often two or more of these offices are combined 
in one with advantage. In most banks the tellers are reponsible per- 
sons, whose work is systematic, and who can act without frequent 
special direction, while the loan and discount department is subject to 
continual special instructions, and must be in charge of the assistant 
cashier or other manager accessible to the chief. ‘The loan depart 
ment, therefore, is placed near the officers’ rooms. ‘The money depart- 
ment may generally be more remote, although it must, of course, be 
at the counter-front. So must the passbook department, which is 
frequently now made the office of the auditor, who, in recent systems 
of book-keeping, reviews and compares the work of the various subdi 
visions. This and the coupon and exchange departments are naturally 
associated with the cash tellers. ‘The note teller is usually near the 
loan and discount division; see Figs. 2 and 4. Beside these, all of 
which need to be accessible to the public at the counter front, there 
have to be many bookkeepers stationed conveniently near and to the 
rear of them, so that the transactions of the counter may be entered 
in the ledgers without undue transportation of preliminary records. 
And, lastly, there must be spaces for those clerical departments need- 
ing no access to the public, including, near the executive, credit and 
correspondence, stenographers’ and mail departments, and, mcre re- 
mote, the check desks, the collection department, the voucher clerks 
and files, stationery stores, telephones, Xc. Sometimes the clerical 
force in this last group is placed in charge of a chief clerk, who is 
so placed as to command the entrance and receive messengers and 
others. 

These arrangements represent, it will be seen, a very large bank, — 
a New York commercial bank, as we noted at the outset, and one, 
moreover, which does a large correspondence with country bankers. 


The plan shown in Fig. 4 isa good example; it is based upon the 
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newly-constructed banking room of the Chase National Bank, New 
York city. For reasons which will be self-evident, it is not a plan of 
the Chase Bank, but only of a similar bank in somewhat similar quar- 
ters. It is also apparent that some of the special features of this plan 
would be unsuited to another bank. Here the practice of subdivision 
and isolation of departments is carried out according to the most 
recently advanced ideas. The great floor is spaced out, and each 
group is fenced or caged in with brass and steel open work with 
locked doors and rigid rules. Each room or cage has its telephone 
and ‘‘ buzzer’’ (the electric call used in place of bell) from the exec 
tive, and ‘‘ hand passes’’ or wickets for the transmission of papers, 
etc., so that there is little need for any man to leave his place. _ It will 
be noted that the daylight available, as shown on this plan, is better 
than usual in a New York bank: this is assumed, in order to make a 
less complicated problem. ‘The absence of the rear windows or the 
side windows would require radical changes in the plan, unless top 
lights were available. Nothing can be better for a banking room than 
i domed ceiling with a large central skylight, and, though the finan 
cial conditions which prevail in New York city make it seldom attain 
able, except by savings banks, yet, in places where real estate is not so 
expensive and so unavailable, there can be no better service rendered 
to a great bank than to give it a building with lofty proportions and a 
top light. Another point developed on this plan is the single entrance. 
To secure full supervision and safety, a good modern rule insists 
upon only one entrance toa bank (however large ) from the exterior, ana 
only one gate to the clerical department. Outside access to the basement 
may have to be arranged for a caterer or engineer, but even this should, 
if possible, be combined with the main entrance vestibule, or else made 
an elevator controllable by only one person. If there must be a rear or 
side door, it should be so planned as to be easily supervised, and should 
not lead directly to vaults or clerical rooms, but into engineers’ rooms 
or locker rooms, dining rooms, or the like, and thence to the working 
places. Not only the ubiquitous sneak thieves, but the more ambi- 
tious robbers whose methods are a daytime surprise or a midnight 
burglary, are discouraged ‘by a system which deprives them of the 
opportunity to make preliminary observations without attracting sus 
pi 1on 


The plan shown in Fig. 2 is another form of a commercial bank. 
It is based upon the building lately erected for the Bank of Buffalo, 
and drawn so as to show the principles involved without actually pub 
lishing its arrangements. ‘The horseshoe form of counter gives a long 
front affording numerous wickets. The departments are planned, as 
will be seen, on the same principles as in the other scheme, but with 
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less subdivision. ‘There is also a ladies’ room, which is a teature not 

infrequent nowadays, when women show growing appreciation of the '" 
conveniences of a check book. ‘This building has the advantage of a 
glazed dome, in addition to good window light. It has a gallery, ac- 
commodating the correspondence department ; an upper story with i" 
directors’ and other rooms ; a basement with vaults and clerks’ rooms, if 
dining rooms, etc. ; and some spare space. 

Fig 5. 
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Fig. 1 shows a plan suitable tor many busy banks in buildings ot 
limited width and having only front and rear light; the same prin- 
ciples prevail, and need no further explanation than the names of de- 
partments upon the plan. ‘This also illustrates the circumstances ot 
an actual bank, although the plan is varied in certain respects. 

Special and less regular arrangements are required by trust com- 
panies. ‘The plan shown in Fig. 5 is an adaptation of that of the 
Rhode Island Hospital ‘Trust Company, which does a large banking 
business at Providence. ‘There is sometimes in a trust company’s 
office less of the bank character than is here indicated. ‘The officers are 
known by different names, and the business is with less hurried and 
less numerous customers. Sometimes, as in the United States ‘Trust 
Company in New York, the counter screen can be dispensed with, 
and nearly all cages omitted with advantage In fact, it is not pos- 
sible to establish a type for these offices. The instance illustrated 
(Fig. 5) is of a building which has several rooms in stories above and 
a safe deposit department in the basement; hence the need of two or 
three staircases. Daylight is obtained from a top skylight as well as 
from front and rear windows. 

The savings bank plan, shown in Fig. 3, is a condensed adapta 
tion of the Greenwich Savings Bank, New York. ‘This is a good ex- 
ample of a class entirely different from those already described. ‘The 
numerous depositors have to be marshalled by guiding rails leading 
them from the entrance lobby to the receiving teller or to the pass- 
book and signature clerks, and thence, tor withdrawals, to the paying 
teller and the exit, by doors separate from the entrance. ‘The public 
lobby ofa savings bank must be liberal in size, and, therefore, the outer 
division of a horseshoe plan of counter-front is often devoted to that 
purpose. ‘This also facilitates a useful seperation of the two sexes, 
grouped on both sides of a central tellers’ department. 

The bookkeepers occupy the middle space. ‘The loan department 
is practically the offices of the treasurer and president, where the 
quieter business, usually in negotiations for large sums borrowed on 
mortgages, requires accommodation entirely different from that afforded 
by the loan offices of a commercial bank. 

These five examples are types of floor arrangement upon which 
modifications for local details are engrafted to suit nearly all the mod- 
ern requirements. 

The details of other parts of the buildings—the vaults and clerks’ 
accommodations, storage, and so on——and the consideration of the 
constructive and artistic elements of the building itself will be treated 
in a future paper 


: 
§ 
ry 
> 


PROSPECTING WITH THE DIAMOND DRILL. 
By J. Parke Channing. 


Y HILE the diamond drill is principally used to determine the 
character of the ground passed through, such is not always 
the case. Holes may be put down from the surface to 

strike water, brine, gas, or oil: to afford access to a mine for steam 
pipes, air pipes, or electric wires ; or to conduct water to fires in the 
workings. Holes started underground may be drilled for ordinary 
charging and blasting with powder; to tap the water from adjoining 
workings on the same or a higher level ; to afford a passage for pipes 
or wires ; or to act as pilots, in case the workings are approaching any 
place from which an outburst of water or gas is expected. In the 
Lake Superior district the usual size for holes up to 500 ft. in depth is 
about 1'4 in. removing a core 1 in. in diameter. ‘The next size isa 
134,-in. hole with a 1!4-in. core, and for very deep holes a 3-in. hole 
with a 2-in. core. For special purposes holes have been drilled as 
much as 16 in. in diameter, with correspondingly large cores. 

From the following notes on diamond-drilling a detailed descrip- 
tion of the machinery and accessories is omitted, since they are fa- 
miliar to engineers and others who have had experience in this line of 
work, while published descriptions are readily accessible to all who 
may wish to inform themselves as to these details. Only such points 
will be here considered as, it is thought, may prove useful in practice. 

There is not much difference in the practice of underground drill- 
ing as compared with ‘‘ shanty ’’ or surface drilling. In underground 
work one drills flat and upwardly-inclined holes as well as vertical and 
downwardly-inclined holes; the latter, however, are the only holes 
drilled from a shanty. Underground the back or roof of the level or 
stope furnishes a place for attachment of the hoisting sheave, a pipe 
from the pump column the water, and a hose from the compressed-air 
pipe the necessary power. Surface drilling is generally done in places 
remote from water or air under pressure, and requires a complete outfit. 
As a rule, the rock surface is covered with earth or glacial drift (a 
material entirely unsuited for diamond drilling ), which must be pene 
trated and held back till the solid rock is reached. If the surface is 
light, or if it is desired to drill many radiating holes from a single 
point, a pit or shaft is sunk. 

This may be a simple pit, with nothing but a little curbing of light 
plank to prevent its caving, or it may be a fair-sized exploring shaft 
work with steam hoist and steam pump. If the loose surface is 
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deep,—say, over 15 or 20 ft.,-—or, if the natural water level is high, 
it is necessary to drive down a standpipe to the rock, through which the 
drill rods may be introduced. A loose sandy or gravelly soil is best 
for driving pipe. Boulders retard the progress of the pipe, and often 
entirely block its progress, so that several attempts in approximately 
the same position must be made to get the pipe down to ledge. 
This driving of standpipes is one of the most indeterminate items 
in the cost of diamond-drill work, so much depends on the character 
- of the ground. With 
a drill-runner, a 
helper, and a fire- 
man, and a boiler 
burning half a cord 
of wood a day, a 
35-ft. standpipe can 
be put down, in 
sand and clay with 
few boulders, in 
from two and a half 
to three shifts, at a 
cost of not much 
over 50 cents per 
foot. It took six 
shifts to put down 
astandpipe 37 4", 
where the first pipe 
broke when 31’ 9’ 
down, from which 
point blasting in 
jasper, loose ledge, 
or boulders had to 
be resorted to. As 
an extreme case, 
a standpipe was 
driven 096 feet 
SULLIVAN HAND-POWER DIAMOND PROSPECTING DRILI through coarse 
gravel with many 
boulders in two months, working night and day. ‘This was a total of 
one hundred shifts. The pipes broke twice, and had to be pulled out 
and re-driven. Many boulders were drilled and blasted. The total 
cost was approximately $7 per foot. ‘This was an exceptionally hard 
hole, and shows what one may encounter. On the contrary, stand- 
pipes have been put down in swamps 50 and 60 ft. in a few hours. 


Capacity 300 ft.; Hole 144"; Core 174" 
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the only difficulty being with the layer of boulders on top of the 
ledge. 

Having driven a standpipe to the ledge, and cut off the sand from 
coming in by drilling a casing into the solid rock a few inches, the 
drilling proper begins. 

It is at this point that conditions are most favorable for the drilling. 
The hole is clean and, the character of the rock being known, the 
drill runner has set his drill for the correct feed. ‘The drill is given 
enough steam to keep it up to the regular speed, which would be about 
200 rev. per min. ‘The speed of the pump is so regulated that the 
cuttings are washed up through the casing without clogging ; a veloc- 
ity of 12 in. per second will assure this. If everything continues 
favorable, the drill may run till the core barrel is filled. ‘The guides 
which the drill runner has are the speed of the drill and the flow of 
the wash water. If the bit encounters harder rock, the resistance will 
be greater and the drill will slow up, and zee versa. 

If perhaps, as is constantly occurring except in the massive rocks, 
the core, because of slips, seams, and alternation of hard and soft ma- 
terial, becomes clogged in the bit, the core shell, or the barrel, there 
will also be a retardation of the speed of the drill because of the extra 
energy consumed in grinding away the core. ‘This effect may be 
differentiated from a change of ground by noting the overflow water. 
The passage in the bit being clogged, the overflow will be diminished, 
and the pump will slow down and labor. In the latter case it will be 
necessary to pull the rods, uncouple the bit and core shell from the 
barrel, and, with a few smart blows of a hammer, dislodge the core. 

If, after the hole is down some distance, it has passed through a 
layer of porous or broken ground, it may happen that the water is 
‘« lost,’’—that is, has gone down through the rods and returned up 
the hole to the broken zone, where it becomes dissipated, little or none 
reaching the top of the hole or surface. In such cases the drill runner 
must have a pressure gage on his pump to inform him when the bit 
becomes blocked. Lost water is not very desirable, and many de- 
vices are resorted to in order to fill. up the cracks. Among these are 
the sending down of liquid cement or of material like bran. In boring 
in certain hard rocks it occasionally happens that a piece of Core is 
divided by a slip making an acute angle ; the two wedges slip by each 
other, binding the core tightly, and yet not cutting off the flow of 
water. In cases like this the runner must take into consideration the 
condition of his bit. If his experience shows that a bit should cut 5 
ft. in the rock before it becomes dull, and this slowing up of the drill 
happens after only 2 ft. have been drilled, the presumption is that 
some core has become wedged. A temporary blocking will often give 
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« way after further 
drilling, but the 

a. runner must 
iy learn by experi- 
ence in different 

Mee kinds of ground 


what to expect. 
If arod were 
> to twist off in 
drilling, the drill 
would speed up, 
,and the water, 
having a_ freer 
course, would al- 


WSS low the pump to 
§ increase in speed 
and _ discharge. 
» If, when the rods 
fare hanging from 
the machine and 
‘the bit is off the 
bottom of the 
hole, the rods 
rotate with diffi- 
culty and in a 
jerky manner, it 


is an indication 
that some _for- 
eign material, 


MOE such as sand, 


cravel, or frag- 
= = ments from the 
side of the hole 
have got in be- 

BULLOCK DIAMOND DRILL UNDERGROUND SET FOR A 45 tween the rods 

DOWNWARD HOLE, and the hole. 

The runner should note the depth of the hole, when changes in 
speed occur which may indicate change of ground; also changes in 
the appearance of the wash water, remembering that a certain time 
elapses, after a change of ground is encountered, before the cuttings 
come up. Foreign material, such as drops of candle grease, is often 
run through the rods to give a rough idea of how long it takes the 
wash water to make the circuit from swivel to overflow pipe. The 
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reason that it is necessary to take these precautions is that, if 10 ft. of 
ground is drilled, the total core secured may be only half that length ; 
nor will the pieces be proportional to the length of each kind of ma- 
terial. ‘he harder pieces of core will wear away the softer, and re- 
main more in evidence. ‘The prevailing idea is that soft material 
cannot be made to furnish a satisfactory core. This is a mistake ; 
double core barrels (in which the wash water passes down through the 
annular space) are made, and also core lifters that do not come in 
contact with the core till the rods are pulled. In drilling in soft hem- 
atite ore, Lake Superior men have become very profi- 
cient. As soon as it is suspected that ore is struck, the 

rods are pulled up, and any core in the barrel removed. 

lhe rods are lowered and the drill run ‘‘dry’’ (that is, 

with the wash water cut off), until it blocks, or very 

nearly blocks, when it is hurriedly pulled, a plug of ore 

remaining in the bit, and the core shell perhaps extend- 

ing to the barrel. ‘This process is repeated again and 

again, till the ofe is passed through. If the hole is a 

downright one, it may be necessary to drive a white 

pine plug in the core barrel, so that, when pulling up, 


A PORTABLE DIAMOND DRILL (SULLIVAN) FOR SURFACE WORK. 
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the column of water 


This process is slow, 


in the rods will not force out the plug of ore. 


but gives one an accurate record of the ore. It 


cannot be impressed too strongly upon drill-runners that accuracy 


must never be sacrificed to speed. 


In soft ground great attention must 


be paid to the cuttings, as in an ore with hard and soft parts it is 


BULLOCK 


Capacity 


DEEP*HOLE 


sometimes impossible to run dry. A series of set- 
tling boxes should be provided, and these should 
be cleaned very frequently, each cleaning being 
put in a receptacle by itself. It must be remem- 
bered that in soft ground the washings will not 
all come trom the point of the hole. ‘The wash 
water picks up material above the point of the 
hole on its return trip. The writer's experience 
with Lake Superior hematite has been that drill- 
it is called, are generally 
higher in iron and lower in phosphorus than 
the ore actually passed through. The 


tion is that the lighter quartz in the ore is wash- 


ings, or sludge, as 


presump- 
ed away in the tail- 


the 
boxes, as_ also 


ings from set- 
tling 
some of the phos- 


phorus. In samp- 
ling hematite sludge 
the metallic particles 
of iron from the wear 
of the rods and bit 
must be 


the 


removed 
from powder 
with a magnet be- 
fore the chemist 
out the 
charge for analy- 


weighs 


sis. 

A good run- 
ner should con- 
stantly have his 
two-foot rule at 
hand, and know 
accurately the 
depth of the hole 
when he 
drilling. 


stops 


He 


DIAMOND DRILL. 


2500 ft. 


core 


2 
\ 
\ 
\ 
= 
= 
q 


i 
i 
ph 
i 


1084 PROSPECTING WITH THE DIAMOND DRILL. 


must be sure that, before starting to drill again, the bit is down on the 
bottom of the hole, and not resting.on a piece of loose core or a caved- 
in piece of rock. Nothing cuts up a bit like a piece of loose rock 
swirling around like acannon ball ina pulverizer. Careless running 
in broken ground and trying to ‘‘ tong’’ a bit down a hole that is too 
small for it are liable to break diamonds. ‘The hole also must be kept 
to gage. 

As holes become deeper, the time spent in lowering and hoisting 
increases. For example, in a certain hole at an angle of 45°, when 
310 ft. deep, it took 15 min. to lower and 25 min. to hoist ; when the 
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SULLIVAN DIAMOND DRILI MOUNTED ON FRAME, WITH HYDRAULIC FEED AND DRUM, 
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hole was down 531 ft., it took 30 min. to lower the rods and 45 to 
hoist. This was at the bottom of a pit, and only ro ft. of rods 
could be handled at a time. On very deep holes it is advisable to 
build a tower, like those used in oil-well drilling, so that the rods can 
be uncoupled in long lengths. 

If, after going through hard formation, a soft, caving ground is 
struck, it often becomes necessary to shut off this soft ground witha pipe 
called a casing. ‘This is simply a strong pipe, threaded inside at one 
end and outside at the other, so as to make flush joints. It is of suffi 
cient internal diameter to permit the passage of the regular bit used in 
drilling. 

To let down this casing, the hole is enlarged, beginning 
at the top, by means of a reamer. ‘This is a bit larger than 


the regular one, and provided with a guide in front fitting 
in the hole already drilled. ‘The reamer produces no core, 
but simply enlarges the hole. The reaming is continued 
down past the bad ground, and, when completed, the casing 
islowered. Itis seldom that this casing can 
simply be lowered down, except in solid 
ground. Itis usual to put a bit upon its end, 
so that it can be drilled down through bad 
ground. Its core, if any, is chopped up and 
washed out. On the European continent 
there is in use an expanding reamer, which 
can be sent down inside a casing past its end, 
where it will ream out a hole of sufficient size 
to admit the casing. In this country it is 
usual, if a second run of bad ground is en- 
countered, to send down a second smaller cas- 
ing, or else withdraw the one already 
in, while the hole is reamed to a great 
er depth. 

The mishaps that may occur in drill 
ing are many. ‘The most common is 
the parting of the rods while in the 
hole. ‘This may come from a fracture 
of the rods, the stripping of a thread, or 
the unscrewing of a coupling. The 
last is more liable to occur when pull 
ing the rods than at any other time, 
and may result in smashing a set ot 


BULLOCK DIAMOND DRILL For surrace Stones. If rods are simply uncoupled, 


PROSPECTING they can usually be caught by gently 


a 
| 
’ 
it 
: 
= 
ic 
3 
j 
Ye 
f | ( 
= 
i 3 : 


1086 PROSPECTING THE DIAMOND DRILL 


lowering and entering the top piece, and turning it to the right. In 
cases of fractures various sizes of inside and outside recovery taps are 
provided. ‘The writer once spent two days in recovering a bit in a flat 
hole where the core shell had twisted off at the core lifter ring and left 
the ring in the lower half of the shell. The recovery tap entered the 
ring, which was so hard that the tap would not catch it, and yet it 


would twirl around with the tap, preventing the tap from advancing 


and catching the inside of the shell. After cutting several portions 
from the end of the tap, it finally caught the top of the broken shell 
vith one thread and pulled it out 
When casing or rods are fast in a hole near the bottom, that por- 
ion above the obstruction can be removed with a left-hand tap. In 
sing tett-handed taps the right-handed rods raust be pinned at their 
oints to prevent unscrewu Fishing for broken rods is much com- 
plicated i ises Where the ground is soft or caving and large chambers 


have been washed out in which the end of the rod may rest and the tap 


pass | lt sometimes happens that a diamond is wrenched loose 
from its setting and remains at the bottom of the hole, either 
nbroken or in several fragments, when the rods are withdrawn. In 


ses of this kind the bottom of the hole should be cleaned out by a 
mass Ol soap or wax attac hed to the end of the rodsand lowered in the 
hole Mhe fragments of rock and carbon will adhere to the sticky 
material, when it is withdrawn, If caving ground catches the rods 

bove the bit, they may be released by drilling down a casing out- 
ide of the rods and cutting away the bound rod with a steel rose bit. 

Overcoming difficulties at the bottom of a deep hole will tax the 
ngenuity of a good runner and show his capacity. No man should 
undertake a deep hole—one over 750 ft.—who has not had a good 
experience with shallow holes. 

In prospecting for ore the value of a diamond-drill hole does 
not depend upon the fact that so many feet have been drilled, 
but upon an accurate knowledge of the strata passed through. ‘To this 
end the cores should be carefully saved and put away in racks for ref- 
erence. In drilling through long distances of the same barren material, 
it is not advisable to retain all the core; only a proportionate part 
need be retained The racks are flat boxes, generally a foot wide, 
six to ten feet long, and one to two inches high, according to the size 
of the core. ‘The interior is divided by thin longitudinal strips into 
spaces as wide as the core is thick. Little square blocks of wood should 
be inserted from time to time in the spaces between the pieces of core 
on which the depth of the hole at that point is marked. In addition 
to this, the head drill runner should keep a note-book, in which he 
records changes of ground and all items of interest. In mine work 
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blanks are often provided, on which the runner makes daily reports 
of his work to the office. 

The engineer in charge of the work should locate the collar or top 
of the hole with reference to some permanent mark, giving the course 
and the angle from the horizon at which it was started. 

It has generally been supposed that drill holes continue on the 


course upon which they were started. This is not so. The divergence 


will depend upon the nature of the ground and the condition of the 


6 


PROFILE SHOWING CURVATURE OF HOLES SURVEYED BY J. PARKE CHANNING, 


boring tools. If the hole is laid out vertically, it is liable to take a 
spiral course, or perhaps run off in one direction. At one of the Cliffs 
Shafts in Ishpeming, Mich., a vertically-started hole at a depth of about 
400 ft. was some 15 or 20 ft. out of plumb. Mr. C. Le Neve Foster 
notes two marked cases. At the Scotchman’s United mine, Victoria, 
a diamond drill-hole 370 ft. deep was deflected 37 ft. 3 in. At the 
Oriental Company’s mine a hole 425 ft. deep was 6o ft. 9 in. out of 
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its proper course. Hughes mentions a hole at Dienslaken that varied 
47° ata depth of 750 ft. A hole at Leith in Holstein, went spirally 
and at a depth of 984 ft., varied 3° from the vertical. 

In a similar manner inclined or flat holes will vary. In 1893 the 
writer tested nine holes which he had drilled in Michigan. ‘These 
holes were laid out at angles varying from 15° to 60° from the hori- 
zontal, and the variations at the bottom were from 1114° to 42°. It 
was invariably found that this variation was in the line of flattening. 
A hole started at an an angle of 45°, when down 353 ft. had flattened 
to an angle of 3° from the horizontal, and another, started at 60°, 
had, at a depth of 576 ft., flattened to 18°. Capt. Peter Pascoe of 
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CHAPIN MINE, CROSS SECTION THROUGH ‘*D’’ SHAFT AND DRILL HOLE, 


the Republic iron mine, Michigan, reported that in his mine ‘ hori- 
zontal holes invariably raised as they gained in length.’’ 

At the Chapin mine, Iron Mountain, Michigan, a drill hole north 
of the present ‘‘ D’’ shaft was put down at an angle of 45° point- 
ing south. It struck ore at about 725 feet., or what should be the eighth 
level of the mine. After the shaft had been sunk and the drifts run 
out, the hole was encountered on the seventh level, 96 ft. higher up 


and 7o ft. further south than the supposed position. ‘This flattening is 
due to the flexibility and weight of the drill rods and their smaller 
cross-section as compared with that of the bit. ‘The rods and core 
barrel lie on the lower side of the hole, while the bit fills the end. 
This causes the line of boring at any period to make an angle with 
the axis of the hole in which the tool is rotating, thus making the 
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line of advance an upward curve. It has been found that, when the 
clearance on the bit is a minimum and the core shell and the core 


barrel are renewed as their wear becomes noticeable, the holes keep 


much straighter. Calculations show that in some cases the whole of 
the difference in diameter between the bit and the core barrel pro 
duces its effect in less than 20 in. back of the bit. The writer sug 
gests that, in case it is desirable to keep this curvature at a minimum, 
a bushing set with carbon and of the same gage as the bit be used 
between the core shell and the barrel. ‘The influence which alterna- 
tion of hard and soft material has upon the deflection of a hole has 
not been positively determined. Claims are made that the hole will 


PLAN OF NO. I SHAFT, HAMILTON ORE CO , IRON MOUNTAIN, MICH. 
A. Location of drill hole at surface B. Place where hole disappeared, 490 feet below sur- 
face. Dotted lines show course of hole for the 490 feet 


have a tendency to run parallel to the formation, and equally strong 
are the claims that it tends to assume a position at right angles. In 
very soft caving ground, such as hematite ore, the hole is liable to 
drop down, instead of curving up. This is due to the washing away 
of the material on all sides of the actually-drilled hole. Most drill 
runners are very indignant, if it is suggested that drill holes 
do not run staight, but the fact nevertheless remains. If a few 
hundred feet of rods are laid out on the ground in curves, it will be 
seen how flexible they are, and how easily rotated, in that position 
If this curvature is determined and allowed for, the results of drilling 
will be greatly increased in value. 
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In 1880 G. Nolten of Dortmund, Germany, proposed the use of 
glass tubes containing hydrofluoric acid. ‘These were lowered down 
the hole and left until the acid had etched a ring on the sides of the 
glass. On withdrawing the tube and holding it so that the top of the 
liquid coincided with the etched line, it would be held at the same 
angle as when in the hole. This was the method employed by the 
writer in Michigan. 

In 1883 E. F. Macgeorge, an Australian engineer, invented and 
used tubes filled with gelatine, in which delicate glass plummets and 
small magnetic needles were suspended. These were heated to a tem- 
perature of 180° F., which liquefied the gelatine. ‘They were inserted 
in the hole at various points, and left in until the gelatine solidified. 
On being removed from the hole, the angles made by the plummet 
and the compass with the axis of the tube were measured, and the 
results plotted on the map. In those districts where magnetic material 
in the rocks deflect the needles irregularly, the compass cannot be used. 
This would be the case in most of the Lake Superior district and in all 
the New Jersey magnetite mines. Nevertheless, in important holes 
the measurement of the vertical angles alone will be of great value. 

It ison the continent that the deepest drill holes have been put down. 
The hole at Paruschowitz in the district of Rebnik, West Silesia, was 
started with a bore of 11.8 in., and, at a depth of 6,568 ft., had been 
contracted to 2.8 in. It is proposed to put this hole down 8,000 ft. 
At Schladenbach a hole was put down by the Prussian government in 
search of coal, mostly through sandstone. It was begun in June, 
1880, and, after a year’s work, abandoned till the end of 1882. In 
January, 1885, it had reached a depth of 4,600 ft., and the cost up to 
that point was about $25,000. 

In South Africa, on the Witwatersrand, the Simmer & Jack Com 
pany put down a hole which struck the main reef at 2,391 ft. ‘This 
was one of the most important holes on the Rand, and showed a reef 
9 ft. thick, assaying 1 oz. 15 dwts. of gold. 

The Minnesota Iron Co. drilled a hole at Soudan, Minn., which 
was 2,208 ft. deep. The deepest incline hole on Lake Superior was 
probably one in the Lake Superior mine at Ishpeming, about 1,000 
feet, at an angle of 30°. 

Improved machinery and experience in drilling have tended to the 
use of smaller holes, which, of course, are much cheaper than those of 
larger diameter. In holes not more than 750 ft. deep it is much 
cheaper and speedier not to use a bit over 1!2 inches in external 
diameter. For coal or friable material this rule would not apply. 

The tabular cost statements which accompany this article are 
self-explanatory. 
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PABLE I \ MINE HPEMI M 
Total cost Per it 
4 tter (a, 1200.75 
, 4 runner (a 2.25 527 
sob. 10 669 
(a on 400.5 
4 laborer (a, 1.75 7.55 
( ets 15.144 1035.47 270 
hits, lifter hells and | rels and rprs 433.51 ris 
Onl. « lles, waste, and upplies 128.00 035 
I'stimated cost compressed air 374.60 100 
lotal $4478.07 $1.105 
Number holes drilled 28 
lorilled in hematite 193 ‘eet 
‘ jasper... 6460 * 
** mixed ore 
** dioritic schist 1921 
lotal drilling 3746 
No. of ten hour shifts drill was running including moving and setting up 603 feet 
Amount drilling per 10 hour shift 6.2 
TABLE 1V. MINNESOTA IRON COMPANY, TWENTY MONTHS FROM MAY I, 
1894 TO DEC. 31, 1895 
Shop 
* up Cost Cost labor Cost Cost Cost 
Feet Car- plies Pay Total 
MINI ‘rilled.| bon, | nd | pe Fuel.) per | and | per roll. | cost, | Pet 
foot.) |foot foot.|'mate foot foot foot 
rial 
No. 1 Mine 697.11 456.07 .653 153.63) 27.92, .040| 64.7 09. 308.68 1011.05; 1.448 
N Mine 62.5 1.50 49 yA 14 2) .O8S) 15 40 22.75 74.12) 1.186 
No Mine 422 06.90) .72 2.76 16.88, 4.20 10) 133.74 458.48) 1.157 
No Mine /12329.9 03 7 $0) .061' 497.0 040)595.00, .045)| 3229.66 3875.24 719 
13512.1 (4587.8 40 939.84| .070/547.39 .040|679.01, .0§0' 3694.83) .273| 10448.89 773 
Novi Chis drilling was all done in the back stopes, almost every foot being in the 


ore. The drills t! 


ind from 10 to go ft. deep, the 


PABLE LEVELAND MINE, 


Underground drilling 
Surface 


Standpipe sunk 


] 
lotal distance run 


Actual drilling time undg. 
** on surt 
lime of foreman, setter, 


moving, and standpiping 


used were the Sullivan make, ‘1 


size, the holes being 


machines being operated by compressed air 
ISHPEMING, MICHIGAN, 1392 


6075 feet 


in diameter 


Av. progress per man per shift 3.70 feet 


Weight of carbon consumed 111. karets 
7959 Dist. drilled per kt. of car- 
bon consumed ne 67.38 feet 
672 shift Amount Per foot 
Y Cost of carbon 1557. 237 
Os ad 
supplies and oils 34.13 .O17 
* fuel ' 360.73 045 
_ shop material, et 103. 30 O33 
Pay roll 4000 03 502 


lotal time worked 
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PRACTICAL ASSAYING AT MINES AND WORKS 
By H. Van Furman 


N the past ten or twelve years a great advance has been made in the 
United States in the art of assaying and technical chemical analy 
sis. ‘The assayer or chemist of a decade since would be utterly 

unable ‘‘to hold up his end of the line ’’ in a modern metallurgical 
works. While rapidity and the ability to execute a large amount of 
work in a given time have been the points which have seen the great- 
est development, accuracy has not been overlooked. ‘There has prob 
ably never been a period in the history of the business when margins 
were so small and competition was so great, and hence when greater 
accuracy was required. In the early days of smelting in the United 
States the margins on ores purchased were generally large. In those 
days the shipper did not exercise the same care to check the returns 
made by the purchaser as at present. Frequently there was no compe 
tition, and the seller was compelled to accept what the purchaser would 
give fora lot. Under the fierce competition,and improved methods 
of the present day all this has been changed. 

While it is true that a majority of our best assayers and chemists re 
ceived their preliminary training ina technical school, the courses of in- 
struction in these schools have hardly kept up with practical progress 
and the requirements of the times. A graduate of one of our technical 
schools who obtains a position at a modern works will first have to forget 
a great deal of that which he has been taught. ‘This lesson having been 
learned, and habits of precision having been acquired, he will prob- 
ably become an excellent workman. Should the student in the labor 
atory of one of our schools be presented with some thirty or forty 
samples of ore in the morning with the request that the gold and sil 
ver contents of each be accurately determined,—the report to be made 
the same afternoon,—he would probably regard the task as impossible. 
Should the task be undertaken, he would probably become so hope 
lessly mixed and nervous that his results would have but little value 
Such, however, is not an unusual day’s work in a modern establish 
ment, and at many mines from one hundred to one hundred and fifty 
determinations of gold and silver are frequently required in the course 
ofaday. ‘Thirty control samples for gold and silver, each sample re 
quiring at least duplicate determinations of both the gold and silver, 
are often received in a modern metallurgical works. Seventy-five de 
terminations in the analytical laboratory will not be considered unu 
sual for a modern chemist 
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The young graduate, upon assuming a position at a mine or reduc- 
tion works, will have straightway to acquire system, rapidity, and 
accuracy. ‘The first is absolutely essential, and, until a proper system 
is adopted and carefully carried out, good results can not be expected. 
Herein lies a dividing line between the school and shop-work. In the 
school the student will be given two or three samples, and ample time 
to obtain his results; in the shop the operator will be given a large 
number of samples, and required to furnish the results in a limited 
time. ‘This can be accomplished only by having the work so system- 
atically arranged that a large number of determinations can be carried 
out simultaneously. In a well-conducted office twenty-five to thirty 
five fusions or scorifications will be carried out together. In the same 
manner a large number of cupellations—from fifty to seventy-five—are 
usually run simultaneously. In this way the different determinations 
are carried through the separate steps in series, thus saving a great 
deal of time and labor 

Rapidity is frequently of the utmost importance. Ata mine the 
miners and ore sorters will frequently have to wait for the assayer’s 
results before proceeding with their work. At a metallurgical works 
the working of the plant and the quality of the product will often be 
largely dependent upon the result of an analysis, which must be rap- 
idly performed to be of value. 

Accuracy within narrow limits is absolutely essential. When it is 
considered that over $100,000 may be paid out for ore, etc., as the 
result of one day’s assays at a modern plant, the importance of accu 
racy becomes apparent. ‘The results obtained in commercial gold and 
silver assaying, while not scientifically accurate, are probably much 
nearer the truth than those obtained by any other commercial industry. 
There is a mistaken idea in the mind of the uninitiated that the fire 
assay for gold and silver invariably yields results far below the actual 
contents. ‘This idea is not without foundation, as there must be a loss 
of precious metals under fire processes. However, in a series of ex 
periments recently conducted by the writer to demonstrate that which 
had frequently been demonstrated,—that these losses were not as great 
as generally supposed,—the loss of silver in the scorification assay was 
found to be 2.54 per cent., and the loss in the crucible assay was 
found to be 2.58 per cent. The loss of gold was nominal (scorifica 
tion o.8 per cent., and crucible 0.3 per cent.). In another series of 
experiments on the assay of base (lead) bullion the silver loss was 
found to be 1.55 per cent., while the gold loss was trifling. In the 
fire assay of silver bullion a great number of experiments show the 
average loss to be about 1 per cent. However, when silver bullion is 
assayed by the fire method, the losses are always corrected by running 
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a proof assay with each set of determinations. The average loss of 
gold in the assay of gold bullion is about one part in one thousand, or 
o.1 percent. ‘This loss is invariably allowed for, and corrected, by 
running a proof assay with each set of bullion assays. As the losses 
in ore assaying are well known, and allowed for in the purchase of 
ores by our modern works, they can not be considered as of serious 
moment. 

The limits of accuracy to be attained will depend largely upon the 
character of the work. Mine samples do not require as much care as 
control samples upon which the ore is sold. One determination for 
gold or silver on each mine sample is usually all that is required. The 
assayer at a reduction works will frequently receive samples in hand- 
ling which speed is of more importance than extreme accuracy. As 
to the allowable limits of variation on control samples, it may be con- 
sidered as 0.5 ounce silver and o.1 ounce gold on ores assaying up to 
100 ounces silver and 3 ounces gold per ton. However, no exact 
rule can be given as to the allowable variation. Many samples of 
high-grade ore will be encountered with which the only safe rule, on 
account of the variations in individual assays which may be expected, 
is to run a large number of assays and then average the results. The 
modern assayer must be a man of judgment as well as of skill. 

‘The sampling of ores and metallurgical products, while not properly 
coming within the scope of the assayer’s work, is a subject which 
should be thoroughly familiar to the practical assayer. Unless the 
samples truly represent the mass or lot from which they were taken, 
the subsequent assays will be valueless. The assayer at a mine or 
works generally receives the samples already prepared, but there are 
occasions when he is called upon to take his own sample. Hence the 
art of sampling should be thoroughly understood by the assayer. As 
it is not within the scope of this article to take up the subject of 
sampling, we will begin with the point at which the sample is deliv- 
ered to the assayer. 

The ore sample is usually delivered to the assay office in a sealed 
bottle, or paper sack, with the assay number plainly marked upon it. 
The works generally make three samples ; one to be delivered to the 
shipper, one to the works assayer, and one to be held in reserve for 
delivery to an independent assayer, as umpire, in case of a disagree- 
ment between the works and the shipper. Each of these samples has 
been carefully and indiscriminately cut out of the general sample of 
the lot, and passed through an 80- or 1oo-mesh (the latter is now the 
Colorado practice on gold ores) sieve. 

The assayer, on commencing work in the morning, usually has a 
number of samples on hand. Each sample is taken up by itself, 
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spread upon a piece of rubber cloth, and thoroughly mixed by means 
of a steel spatula, the pile being finally spread out into a flat layer of 
ibout one-eighth inch in thickness. From this layer the assay sam- 
ples are taken with a small steel spatula, going over the layer and 
taking a portion on the point of a knife from each part. Care should 
be exercised here to always dip the knife down to the bottom of the 
layer, so that each portion will represent the layer from top to bottom 
The portion usually taken in Colorado for each gold assay is 4 assay 
ton.* ‘This is introduced into a 20-gram crucible, together with the 
proper fluxes, which consist of litharge, sodium bicarbonate, borax 
ylass, a reducing agent (as flour or argols), or an oxidizing agent (as 
nitre), according to the requirements, and such other fluxes as may 
be necessary. ‘The necessary fluxes have to be added according to 
the mineralogical composition of the ore. It is largely here that the 
assayer’s skill and experience enable him to obtain correct results. 
According to the method taught in many technical schools, when the 
assayer is in doubt as to the proper charge, he should run a prelimi 
nary assay. he practical assayer has no time for preliminary assays, 
but must judge the character of the ore simply by eye-inspection ; 
when in doubt, the writer has found that, by placing about half a 
gram of the ore on a watch glass and vanning with a little water to 
separate the lighter and heavier minerals, and then by inspection judg 
ing as to the minerals present and their approximate amounts, the 
character of the sample could be determined sufficiently for assay 
purposes, and with a small expenditure of time. According to the 
Colorado practice, most gold assays are run by the crucible method, 
and most silver assays by the scorification method. It is hardly 
within the scope of this article to discuss the reasons for the adoption 
of these methods, but it is sufficient to say that they appear to give 
the best results 

After weighing out the gold charges, the silver assays are weighed 
out, 15 assay ton being the general charge. Oncontrol samples three 
or more charges will be weighed out and introduced into a scorifier, 
together with the proper amount of pure granulated test lead, half of 
which is mixed with the ore and half of which is added as a cover to 
the charge. In addition, a little borax glass, and occasionally other 
fluxes, are added to the charge. In this manner the assayer proceeds 
with each sample, a convenient system being that adopted by the 
writer as follows: the assay number of the first sample weighed out is 

* The Assay-Ton System of Weights was devised by Prof. Chas. F. Chandler of Colum 

bia College As there are 29,166.6 troy ounces in one ton avoirdupois (2,000 pounds), the 
assay ton contains 29.166.6 grams; hence, if one assay ton of ore is taken for assay, and the 


resulting button weighs to milligrams, the assay value of the ore will be to ounces per ton 
One ounce per ton 18 0.00343 per cent 


. 
vi 
is 
‘ 
; 
" 
‘ 


PRACTICAL ASSAYING AT MINES AND WORKS. 1097 


entered in the assayer’s memorandum-book at the top of the page for 
the day. ‘This becomes Number 1, and, should a duplicate be run, ' 
the assay number will appear twice, the duplicate becoming Number 2 
of the day’s work. In this manner the weighing out is proceeded 
with, the charges being arranged somewhat as follows: 
5 
Q, 10, 11, 32, etc. 
According to this system, we always begin at the upper left hand and 
read exactly as a page of a book is read. Provided the same relative 


order is always retained, it is immaterial how many charges are intro- 
duced into the furnace at a time; they cannot be interchanged, and 
any charge can at any time be picked out and separated from the 
others, if necessary. 


When a sufficient number of charges are prepared, they are intro- 
duced into the furnace for fusion or scorification. When the fusion 
or scorification is finished, the charges are removed from the furnace 
and poured into conical iron moulds, the same relative order being 
retained. As soon as theslags and buttons have cooled, which gener- 
ally requires about fifteen minutes, the lead buttons are removed from 
the slag and pounded on the anvil into cubes. Each cube of lead is 
now introduced into a hot cupel in the muffle furnace, and the door is 
closed until all begin to cupel, when it is opened, and cupellation is 
continued until the buttons brighten, thus showing the elimination of 
the base metals. 

As has been remarked, the Colorado practice is to run the gold re 
assays by the crucible method, the fusions being performed in the 4 
muffle furnace, and the silver assays by the scorification process. : 
When this method is adopted, it is customary to add a small piece of 


pure silver to the gold crucible assays, in order to insure the parting 


of the button. The gold-silver beads, resulting from the gold assays, a 
are flattened by a few blows of a hammer on a steel anvil, and are then 
parted for their gold contents. ‘The method of parting generally ; 
adopted consists in introducing the flattened button into a small por- 
celain crucible, adding dilute nitric acid, and heating until action of P 
the acid apparently ceases. The solution of silver nitrate is poured off, 
strong nitric acid is added, and the buttons are boiled for four min- 
utes. This solution is then decanted off, and the gold is washed 


twice with distilled water, and, after drying and annealing, is weighed. 
The balance used for this purpose will weigh to at least o.o1 milli- 
gram, and should be used only for this purpose. ‘The silver-gold 


buttons resulting from the scorification assay are removed from the 
cupel, brushed with a stiff bristle brush to remove adhering particles 


Bus 
= 
é 
7 
= 
ape 


1098 PRACTICAL ASSAYING AT MINES AND WORKS 


of bone-ash, etc., and weighed, the gold as obtained in the crucible 
assay being deducted, and the difference being the silver assay of the 
ore. 

Such, briefly, is the work required of the assayer, although, if em 
ployed at a smelting and refining establishment, he will be required, 
in addition to the ore assays, to make assays of base bullion, mattes, 
slags, doré bullion, silver and gold bullion, by-products, etc. Each 
of these assays requires special methods, which it is unnecessary to dis- 
cuss further than to say that the same accuracy and care are essential 
throughout 

The form of report to be handed in by the assayer will depend 
largely upon the system adopted by the works. An admirable system 
adopted by one of our prominent reduction works is this: the samples 
delivered to the assayer are marked simply with the assay number of 
the lot, and each afternoon the assayer fills out his report containing 
the assay, or works lot number, together with the results on each num 
ber. Under this system the assayer does not know, nor has he any 
interest in, one sample above another. ‘This system also enables the 
management to check the assay returns at all times and without the 
knowledge of the assayer. At another establishment, where a number 
of men are employed in the assay office and laboratory, a different 
system is adopted. Here all samples are delivered to a head assayer, 
who examines each, marks it with the constituents to be determined, 
and remarks as to the general character of the sample. The samples 


are then turned over to the assayers for the proper determinations. 
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WITH A DESCRIPTIVE INDEX TO THE LEADNIG ARTICLES PUBLISHED CURRENTLY IN 
THE AMERICAN AND ENGLISH ENGINEERING AND ARCHITECTURAL JOURNALS. 


INTRODUCTORY 


HE aim in this Review and Index is, (1) to give concisely written expertreviews of those articles o 

_ the month which are deemed of most importance ; (2)to supply a descriptive Index to the leading 

articles published currently in the engineering, architectural and scientific press of the United 

States, Great Britain and the British Colonies; and (3) to afford, through our Clipping Bureau, a means 
whereby all or any portion of this literature may be easily procured. 

We hold ourselves ready to supply—usually by return mail—the full text of every article reviewed or 
indexed, and our charge in each case is regulated closely by the cost of a single copy of the journal from 
which the article is taken. 

ea The price of a single article is ordinarily 15¢.; those indicated by an asterisk (*) 30c.; by a dag 
ger (t) 45c.; and above this, the price is given just after the number. In ordering from us care should be 
taken to give the number of the article desired, not the title alone. 

Serial publications are indexed on the appearance of the first installment 

The titles and addresses of the journals regularly reviewed are given tn full below, but only abbre- 
viated titles are used in the Index. Other abbreviations employed are; I= Illustrated.; W=Words; 
Anon=Apnonymous, 


To avold the inconvenience | ‘This Coupon : With a supply of these coupons 
of small remittances, and to : ' on hand no letter writing is re- 
cheapen the cost of articles to | ; quired. Simply fill in the number, 
those who order frequently, We | pe Engineering Magazine, ane your address. A stamped en 
sell the coupons which are repre- | vyelope does the rest. 
sented here in miniature. | o This system is strongly con 


The price of these coupons fs » or mended to our readers. The 
iSe. each, or fifteen for $2, forty coupons need only a trial to de 
for $5, and one hundred for $12. |monstrate their conver fence. 


THE PUBLICATIONS REGULARLY REVIEWED. 


Age of Steel, The w. $3. St. Louis. Boston Journal of Commerce. w. $3. Boston 
American Architect, The w. $6. Boston, Bradstreet’s. w. $5. New York, 
Am. Chemical Journal. b-m,. $4. Baltimore, Brick. m. $1. Chicago. 
Am. Engineer and Railroad Journal. m. $2. N.Y, Brick Builder, The m, $2.50. Boston. 
American Gas Light Journal. w. $3. New York. British Architect, The. w. 238. 8d. London. 
American Geologist. m. $3.50. Minneapolis. Builder, The. w. 268. London. 
American Journal of Science. m. $6. New Haven. Bulletin Am. Geographical Soc. gq. $5. New York 
American Journal of Sociology. b-m, $2 Chicago. Bulletin Am. Iron and Steel Asso. w. $4. Phila 
American Machinist. w. $3. New York. Bulletin of the Univ. of Wisconsin, Madison. 
American Magazine of Civics. m. $3. New York. California Architect. m. $3. San Francisco 
Am. Manufacturer and Iron World. w. $4. Pittsburg. Canadian Architect. m. $2. Toronto. 
American Miller. m. $2. Chicago. Canadian Electrical News. m. %1. Toronto. 
American Shipbuilder. w. $2. New York. Canadian Engineer. m. $1. Montreal. 
Am. Soc. of Irrigation Engineers. qr. $4. Denver. Canadian Mining Review. m. $1.50. Ottawa 
Am. Soc. of Mechanical Engineers. m. New York. Century Magazine. m. $4. New York 
Annals of Am. Academy of Political and Social Chautauquan, The m. $2. Meadville, Pa. 
Science. b-m. $6. Philadelphia. Clay Record. s-m. $1. Chicago. 
Archeologist, The. m. $1. Columbus, O. Colliery Engineer. m. $2. Scranton, Pa 
Architect, The. w. 268. London. Colliery Guardian. w. 278. 6d. London 
Architectural Record. gq. $1. New York. Contemporary Review. m. $4.50. London 
Architectural Review. #q. $5. Boston. Cosmopolitan, The m. $1.20. New York. 
Architecture and Building. w. $6. New York. Domestic Engineering. m. $2. Chicago 
Arena, The m.. $5. Boston. Electric Power. m, $2. New York. 
Australian Mining Standard. w. 30s. Sydney. Electric Railway Gazette. w. $3. New York 
Banker’s Magazine. m. 188. London. Electrical Age. w. $3. New York. 
Bankers Magazine of Australia. m. $3. Melbourne, Electrical Engineer. ww, 198.6d. London. 
Board of Trade Journal. m. 63. London. Electrical Engineer. w. $3. New York 
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Electrical Engineering. m. §1. Chicago. 
Electrical Industries. m. $1. Chicago. 
Electrical Plant. m. 68. London. 
Electrical Review. w. 21s. 8d. London. 
Electrical Review. w. $3. New York. 
Electrical World. w. $3. New York. 
Electrician. w. 248. London. 

Electricity. w. $2.50. New York. 
Electricity. w. Ta. 6d. London. 
Engineer, The. #-m. $2.50. New York. 
Engineer, The. w. 368. London. 
Engineer & Contractor. w. $1, San Francisco 
Engineers’ Gazette. m. 88 London. 
Engineering. w. 368. London. 


Engineering and Mining Journal. w. $5. N. Y. 


Engineering Magazine. m. $3. New York. 
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The Boston Public Library. 

SCRIBNER’S MAGAZINE for January con- 
tained an article by Mr. T. R. Sullivan on 
the new Boston Public Library building, 

-one of those descriptive articles that 
pass current for architectural criticism, 
and yet accomplish very little in the diffu- 
sion of architecturai knowledge. The 
pictures which accompany the text are 
good, 

The Boston Public Library building is 
easily one of the most notable public 
structures in America. Itis a noble addi- 
tion to any city group, and its situation on 
Copley square, while adding somewhat 
to the variety of edifices that surround 
that spot, is perhaps as good a site as 
could have been found for it. The real 
architectural importance of this building 
to the public is that it is a great mu- 
nicipal undertaking, planned for strictly 
utilitarian uses, to which has been given 
an artistic and beautiful form, making it as 
fine a building as has been produced in 
America. It is not possible, in the space 
of a few paragraphs, to summarize the ar 
qualities of this structure. It is monu- 
mental and stately, refined and imposing. 
True, the main fagade is a free following 
after the facade of the Bibliothéque St 
Geneviéve at Paris; but the copying has 
not been slavish or accurate. On the con- 
trary, the original design has been made 
the basis of the present one, and enlarged 
and bettered, until the Boston building 
may rightly be taken as a true and direct 
suceessor to the Paris building. This 
view is not that generally taken by the ar- 
chitects who did not have the opportunity 
to build this structure; but such must be 
the view of every one who fairly compares 
the two. 

The monumental quality that dominates 
the fagadeis a leading element throughout 
the building. Its plan—an open court in 
the center surrounded on all sides by the 
library building—is perhaps wanting in 
that compactness which is necessary to 
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economical planning in libraries, but a 
certain monumental effect has been main- 
tained throughout all the public rooms, 
while the inner parts—the stacks and 
smaller rooms for readers and students— 
appear, save in some cases where the 
light is not quite ample, to be entirely 
sufficient for their purpose. 

There is a monumental vestibule and 
stairway, the latter rich in costly marble, 
but injured by the narrowing of the stair 
arch, yet having a splendor of its own that 
is entirely appropriate to its purpose. 
The painted decorations which are to sur- 
round the upper walls are not yet all in 
place, but the green and blue pictures on 
the main wall are certainly destined to 
lead to much discussion among the uned- 
ucated, whose first glimpse of modern art 
—truly modern art, that is—will be de- 
rived from contemplating them. Bates 
Hall is unquestionably a splendid apart- 
ment, though a good deal of the effect of 
its proportions is lost, because it is usually 
entered at the center of the side, where 
the perspective of the arches is quite with- 
out value and the great size of the apart- 
ment not fully realized. The stairway 
leading to the upper hall, which Mr. Sar- 
geant has partly decorated, is by no means 
in keeping with the corridor to which it 
leads, and the corridor itself is scarcely 
well proportioned or happily placed. Still, 
there are in these rooms many positive re- 
sults of genuine artistic value that quite 
justify any eulogy. The building is sup- 
plied with many mechanical devices that 
add to its efficiency, but with which the 
architectural critic seldom busies himself. 
They should not, however, be neglected in 
any study of the building. 


John Stewardson on American Architec- 
ture, 

THERE is a melancholy interest in the 
paper on “Architecture in America: A 
Forecast,” contributed by John Steward- 
son to Lippincott’s Magazine for January ; 
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for on the sixth day of that month its 
accomplished author was drowned, and 
one of the most active and useful lives in 
American architecture brought to a sud- 
denend. It was perhaps not the least of 
Mr. Stewardson’s advantages that he 
should have been brought up in Phila- 
delphia and have entered into practice 
there. In no other city was the architec- 
tural spirit less developed, and in no other 
place, it might with truth be said, were 
such eccentric designs accepted as the 
best of architecture. The architectural 
state of his city at the time of Steward- 
son‘s death was very different. One of a 
little band of architects who labored for 
the art in its highest sense, he was one of 
the most earnest supporters of that move- 
ment which has wrought a change in 
Philadelphia's buildings, and made many 
of her structures real works of art, which, 
in a few instances, are worth going many 
miles to see. 

Mr. Stewardson was an ardent adherent 
of the French faith which is now having 
full swing in the United States. His arti- 
cle in Lippincott’s was written to point out 
what he conceived to be our architectural 
salvation through that faith. One does 
not need to agree with its writer to admit 
the earnestness of his argument or the 
value of his own work. This, fortunately 
enough, was far from illustrating the faith 
in foreign ideas which Mr. Stewardson 
himself felt. And his article is charac- 
terized by the same liberal spirit. Itis a 
notable thing to find in a man bred in the 
Beaux-Arts the admission that the treat- 
ment of business buildings in France is 
monotonous, and that their interest ceases 
with their plans and their proportions: It 
is refreshing to find one so trained confess- 
ing that the detail of these buildings is, as 
a rule, crude and unfeeling. It is to be 
hoped that Mr. Stewardson's associates 
will practise the same system of truth- 
telling that he has done in this article. 
There can be no dispute as to the facts; 
yet how many of the members of the 
Beaux Arts Society of Architects, New 
York, are so frank ? 

On the contrary, it is the general ten- 
dency of these gentlemen to insist on the 


general perfection of the French style in 
every particular, and to set forth these 
perfections as their own basis for follow- 
ing it. Fortunately Mr. Stewardson prac- 
tised what he preached. Noneof his more 
important buildings exhib.ted that formal- 
ism which we are rapidly coming to asso- 
ciate with classicism, and which is identi- 
cal with it in France. Onthe contrary his 
designs were well studied and original, 
with a final effect of great interest, and 
quite devoid of those eccentricities o! 
mannerism—if they may be so styled—in 
which his confréres delight. 

The death of Mr. Stewardson is a dis- 
tinct loss to Philadelphia, and a loss to 
the cause of good architecture in America. 
The hope for the future cannot, indeed, 
be in that cold classicism for which France 
is famous, but ina rational treatment of 
all problems in themselves; and with the 
truth of this statement Mr. Stewardson 
would himself, probably, have been the 
first to agree. 


Herbert Spencer on the Origin of 
Architects. 

THAN Mr. Herbert Spencer there is no 
more weighty philosopher living; yet his 
most ardent admirer must admit that the 
chapter on architects in the series on 
“ Professional Institutions” which he is 
contributing to the Contemporary Review 
is one of the slightest pieces of work he 
has done, and, in fact, as valueless a con- 
tribution to architectural literature as has 
been made by any writer within the past 
decade. Mr. Spencer's object is to trace 
the origin of thg architect, and he begins 
his task without any consideration of the 
origin and nature of architecture, and by 
only the biiefest reference to the primi- 
tive man’s knowledge of the art of build- 
ing. He then proceeds to remark that 
““we are at once met by the broad fact 
that the earliest architecture bequeathed 
by ancient nations was an outcome of an 
cestor-worship.” In itself this may be true 
enough, but it entirely ignores the earlier 
fact that man certainly built structures for 
shelter before the buildings for worship 
which he bequeathed to those who came 
after him. 
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The inference of the philosopher, who 
continues his work with a most philosophic 
disregard of definitions and positions, is 
that the first architects were priests, though 
not a hint is given of what architects are. 
The priestly origin of architects is sup- 
ported by quotations from various writers, 
whose competency here is not always evi- 
dent. Mr. Spencer concludes his essay in 
this manner: 

“ Chiefly for form's sake reference must 
be made to the gathering together and 
consolidation which, in our times, has been 
set up in the architect’s profession. There 
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is little to remark further than that, the 
members of it having been but a few dur- 
ing earlier periods, when the amount of 
architectural building was relatively small, 
segregation and association of them could 
scarcely occur. Recently, however, there 
has been formed an Institute of Archi- 
tects, and the body of men devoted to the 
art is tending more and more to make it- 
self definite by imposing tests of qualifi- 
cation, 

At the same time cultivation of the art 
and maintenance of the interests of those 
pursuing it are achieved by sundry special 
periodicals,” 

Had Mr. Spencer undertaken the study 
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of architects with that breadth of view and 
penetration of thought to which he has 
accustomed the readers of his philosoph- 
ical dissertations, he would have found 
a singular confirmation of his religious 
theory in certain architectural tendencies 
of the present day. Apparently, however, 
the fame of that noble American band, the 
Frenchites, has not yet extended to those 
sources from which he derives his archi- 
tectural information. Yet the doings of 
these people here in America would clearly 
have strengthened the theory put forth. 
They are a consecrated body of men, with 


a peculiar quality of their own that at once 
stamps them as a species of high-priests 
of their art. The development of such a 
coterie at this late day,so remote from the 
origin of architects, could not, had it been 
known to Mr. Spencer, have failed to im- 
press him as a most singular and interest- 
ing survival at a most unexpected time 
and in a most unexpected quarter. It is 
hard to believe, moreover, that this com- 
pany of Chosen Ones would not have ma- 
terially strengthened the philosopher in 
his views. 


Some Recent Church Designs. 
DURING the past few months the 4mer- 
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tcan Architect has been printing a series 
Py of papers entitled * Art in the Modern 
Church,” by Mr. Barr Ferree. It 
perhaps, not necessary to Compose a treat- 


cial age, in which everything save the 
ornamental receives close attention 
Churches cannot well be dispensed with, 
but their nature is not as utilitarian as the 
larger number of modern types of build- 


was, 


ise to demonstrate that the general stand- 


a ard of church architecture in America’ ing. Compare, for example, the design 

is very low; but it may have been of for the new cathedral at Berlin (American 

eer’ some value to point out that a church Architect, Jan. 18) with a design for a 

; is, by its nature, a very diflerent sort of new cathedral at Washington (//arfer’ 

; building from a hotel, a house, a com- Weekly, January 25). In both cases the 
'y mercial building, or any other structure. idea of the architect was to devise a mon 

i In other words, we have in the pres- umental structure, and to work on this 

+ ent day almost forgotten the fact that the _ basis to the extent of his individual capa- 


ey 
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i a if church has a meaning and purpose quite _ city or the intelligence of those employed 
4 ye distinct from that of other buildings. It by him. In neither case has any effort 


was to point out this thesis, and support 
it by copious reference to contemporary 
buildings, that the series in question was 
prepared, 

Some recent designs of churches pub- 
lished in the architectural journals show 
that no definite progress is being made in 
this form of architecture, which has cer- 
tainly not been as much improved within 
the last ten years as commercial architec- 
ture, or perhaps as much as house archi- 
Of course, we live in a commer- 


teciure. 


been made to prepare a design which 
should have, first of all, a religious quality, 
or a distinctive character unmistakably 
Christian. We recognize these_ buildings 
as churches, not because they are of a 
Christian type of architecture, ‘but be- 
cause, by the process of exclusion, we see 
they cannot possibly be anything else ! 
The design fora Town Church (Buzlder, 
January 11) by a student! at}the Royal 
Academy is, of course, only a bit of stu- 
dent work; yet it illustrates, in a measure, 
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the prevailing conceptions of church archi- 
tecture. In this instance they are found 
to bea certain eccentricity of design, a per- 
sistent employment of the vault and dome, 
and a hardness and ugliness of parts that 
are neither pleasing or religious. Sir A. W. 
Blomfield’s restoration of St. Peter's, Eaton 
square, London, is scarcely better than 
any of these, so far as the architectural 
parts are concerned, though a certain 
ecclesiastical effect is obtained by the 
furnishings and decorations. Saviour's 
Priory Chapel, Haggerstone, England 
(Builder, Jan. 18), is hardly likely, in con- 
struction, to be as effective as the drawing 
printed in Zhe Builder. 

More interesting than any of these is 
the design for St. Andrew’s church, Bac- 
som Bascombe, England ( Buz/der, Jan. 4), 
—a truly poetic design, full of intense ar- 
tistic feeling, revealing a deep personal in- 
terest and characterized by a purposeful 
quality which we instinctively recognize 
as distinct and individual. 

The designing of churches is reallya 
consecrated task, which should be ap- 
proached in a very different spirit from 
that with which one begins an ordinary 
piece of work. The church building must 
be studied for its religious effect rather 
than for its esthetic value. 


The Paris Exposition for 1900, 


THE AMERICAN ARCHITECT says that 
the Paris! Exposition of 1900 is developing 
under difficulties. In particular it is meet- 
ing with opposition in the Chamber of 
Deputies. The last proceeding of this 
body in this direction is to forbid the use 
of any part of the Champs Elysées for the 
exhibition, to interdict the removal or re- 
building of the Palais de l’Industrie, and 
to direct that all the exhibition buildings 
shall be confined to the left bank of the 
Seine. This decree upsets completely the 
fine plans fora monumental bridge, ex- 
tending from one grand cluster of palaces 
on the right bank, to another on the left, 
and restricts the exhibition within a smaller 
space than was occupied by that of 1889, 
The Municipal! Council of Paris is also dis- 
affected. 
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Illustrations of the Month. 

Architecture and Building publishes 
(January 11) a beautiful photograph of the 
fine house for Mrs. Josephine Schmid on 
Fifth avenue in New York, by Richard 
Howland Hunt. Itis in the chateau style 
in which the architect’s father achieved 
his most notable successes, and a work of 
genuine interest. It may be questioned, 
however, if the very effective high-sloping 
roof does not entail some unnecessary loss 
of space in the upper floors. The same 
journal also publishes (January 4) a line 
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drawing of the American Surety Building 
in New York, a structure which has some 
distinction bv reason of its small base of 
about eighty-five feet and its very great 
height of twenty-one stories. The en- 
trance, with its porch of Ionic columns, 
doubled in the centre, and its six statues 
above, is immensely successful, and, when 
compieted, will unquestionably be one of 
the finest ornaments to Broadway. 

The photogravure plates of the /n/and 
Architect (January) reproduce a number of 
interesting buildings, chiefly residences in 


REVIEW OF THE ENGINEERING PRESS. 


by the Chicago Architectural Club. No 
literary journal would think of publishing 
the compositions of college students; why, 
then, should the experimental work of 
architectural students be perpetuated in 
published form ? 

The American Architect publishes some 
superb photographs of the interior of the 
Metropolitan Club House in New York, 
technically the most beautiful illustrations 
of the month. It prints, also, two inter- 
esting photographs of the Johnston Emer- 
gency Hospital at Milwaukee. In the 


A EPTED DE N FOR THE NEW BEDFORD SAVINGS 


Hanes Briana 


Chicago. Of seven houses shown five are 
provided with classic or Renaissance col- 
umns, and other features which now ap- 
pear to be regarded as essential to “ mod- 


ern” design, thereby certainly increasing 
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same number (January 25) it reproduces 
three competitive plans for a new savings 
bank at Bedford, by Peabody & 
Stearns, Andrews, Jaques & Rantoul, and 
Charles Brigham, whose design was se- 


New 


the use of fine stones and marbles, though lected. Why architects of the standing of 
indicative of a rather singular form of pro- these firms should have been asked to 
cedure, since architectural effect should compete for so small a piece of work 
consist in more thana setting up oftwoor as this is not clear; certainly a_ satis- 


more columns before a doorway or for sup- 
porting a porch, Several of the plates of 


this number are quite unneccessarily given 


up to illustrating a competition instituted 


factory design might have been expected 
of either of them. The accepted design 
presents an exterior in two stories, with a 
classic portico above on the main front 
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Within, the building is found to be but one 
story high, the portico being at the level 
of an inner gallery, and thus emphasizing 
asecondary feature. The design by Messrs. 
Andrews, Jaques & Rantoul is much 
more logical. The portico is on a level 
with the street, and the building seems to 
be—what it really is—a single-story struc- 
ture. The design submitted by Messrs. 
Peabody and Stearns is, properly enough, 
a single-story building, but so closely mod- 
eled on the paper designs of French archi- 
tects as to seem almost like a reproduction 


most conspicuous figure in contemporary 
English art, Lord Leighton's death leaves 
a void in the art and social world of Eng- 
land that will not be speedily filled. 

The Architectural Record interrupts its 
series of ‘“‘ Architectural Aberrations” to 
find space for praise of Mr. Hardenbergh’s 
beautiful Wolfe Building in New York, a 
finely picturesque structure, whose genu- 
ine beauty is the more remarkable because 
of its strictly commercial and utilitarian 
nature. It is, however, somewhat of a 
shock to read in our contemporary that 


OMPETITIVE DESIGN FOR THE NEW BEDFORD SAVIN 
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from the Croguzs Architecture. 

A melancholy interest attaches to the 
photographs of the interiors of the superb 
house of Lord Leighton, reproduced in 
several numbers of Zhe Architect. Lord 
Leighton’s interest in architecture was that 
of a friendly and interested critic, and the 
honors bestowed upon him by the Royal 
Institute of British Architects, which gave 
him the Royal Gold Medal and an Hon- 
orary Fellowship, testify to the loving 
regard and estimation in which he was 

eld by his countrymen. By long odds the 
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one of the merits of this building is a grace 
that a painter might like to paint! There 
could hardly be a greater misconception 
of the nature of commercial architecture 
than a statement like this. It is doubtless 
an agreeable thing to have a paintable 
building, so far as looks go or esthetic en- 
joyment; but to set this down as one of 
the notable and important characteristics 
of a commercial building—as one of the 
reasons, to speak plainly, for admiring it 
—is certainly to confess the densest igno- 
rance of the subject. 
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Ir is the custom of some of the British English buildings it publishes a photograph 
architectural journals to make their New’ of the New National Portrait Gallery in 
Year's number a special issue, with many London; a study for the west front of the 
extra illustrations. This year 74e Puclder proposed church of St. Andrew, Boscombe 
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leads in the number and importance of its (in colors), by Mr. H. Wilson; a view and 
pictures, its issue for January 4 being an plan of Kirkstall Abbey in its series of the 
especially rich and valuable one. Among Abbeys of Great Britain; a four-page 
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drawing, ‘ Under the West Front Arches 
of Peterborough Cathedral,’ by Mr. G. C. 
Horsley, a striking picture from a novel 
point of view; and a view of Ludgate, 
London, in the time of Henry VIII,—one 
of Mr. H. W. Brewer's imaginative and in- 
teresting restorations. Italy is represented 
by a front elevation of the new Vittorio 
Emanuele theater at Palermo, by Mr. 
G. B. F. Basile; Germany by a view, plans, 
and part of the front elevation of the Im- 
perial Law Courts at Leipsic, by Mr. L. 
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Hoffmann; and France by a photograph 
of the monument to Meissonier in the 
“Jardin de /'/nfante” of the Louvre, by 
Mr. Mercié, and one of the painted ceiling, 
“T'Apothéose des Lettres,” in the Salon 
des Lettres in the Hotel de Ville at Paris, 
by M. Jules Lefebre. In a subsequent issue 
The Builder gives three drawings of a de- 
sign for a Town Church which won for 
Mr. P. Rodeck the Royal Academy Gold 
Medal and Travelling Studentship for 1895, 
—a design we hope never to see built. 
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errent Illustrations and Leading Articles on Architecture and Building in the American and English 
Architecturaland Engineering Journals —See introductory. 


Index to Illustrations. 


APARTMENT lIlouses.—For C. E. Rector, by 
|. M. Van Osdel, In. Archt., Jan.—Entrance, 
1osth st., New York, by R. S. Townsend, Archt. 
and Build., Jan. 25 

ARMORY.—Jersey City, N. J., by C. A. Gif- 
ford, Archt, & Build., Jan. 18. 

Cuurcues, —Trinity Evangelical Lutheran( with 
plan), Johnstown, Pa., by J, A. Dempwolf, Amer 
Archt., Jan. 11.—New Cathedral, Berlin, Prussia, 
by Prof. Ruschdorf, ibid., Jan, 18.—Proposed, of 
St ndrews, Bascombe, Eng., by H. Wilson, 
Builder, Jan 4.—At Hagerstone, Eng. (with plan 
and interior), by C. H. M. Mileham, Ibid., Jan. 
18.—St. Peter's, London, Eng. (3), restored by 
Sir A. W. Blomfield, Archt., Jan. 3, 10, 17.— 
Church of the Immaculate Conception, Yonkers, 
N. Y., L. J. O'Conner, Archt. and Build., Jan. 25 

Housrs.—Golf and Country Club, Ridge- 
field, Ct., by W. A. Bates, Amer. Archt., Jan. 
4.—Metropolitan Club, New York (3 interiors of 
south lounging room), by McKim, Meade and 
White, ibid., Jan 11.—Hall of Mercers Com- 
pany (staircase), London, Eng., ibid,, Jan, 18.— 
Calumet Club, Manchester, N. H. ( with interior), 
by W. M. Butterfield, In, Archt., Jan 

COMMERCIAL BuiLbincs,—Savings Bank, Ce 
dar Rapids, la., by Josselyn and laylor, Amer 
Archt., Jan. 11.—Linder’s Real Estate Co., St. 
Louis, Mo., by Shepley, Rutan and Coolidge, 
ibid , Jan. 18.—For Lindsay Bros., Minneapolis, 
Minn , by H. W. Jones, ibid., Jan. 25.—Savings 
Bank, New Bedford, Mass. (with plans), by © 
Brigham, Andrews, Jaques and Kantoul, Peabody 
ind Stearns, ibid. —American Surety Co., N. 
by B. Price, Archt. and Build., Jan. 14.—Store, 
loronto, Can., by Curry, Baker and Co., ibid., 
Jan. 18.—For Black and Meyer and N. Cold 
water Bros., Rochester, N. Y., by Nolan, Nolan, 
ind Stern, In, Archt., Jan.—Store, P. Jamison, 
Toronto, Can., by Curry, Baker and Co., Canadi 
an Archt., Jan. —Public Market, Winnipeg, Man., 
by G. Browne, ibid. —For E. Fletcher and Co., 
Birmingham, Eng., by E. Nicol and Goodman, 
Archt., Jan. 10.—Warren Chambers, Boston, 
Mass., by Ball and Dabney (with plan), Brick 
builder, Jan.— King Building, Boston, Mass. ( with 
plan), by W. W. Lewis, ibid, 


CoMMERCIAL BUILDINGS—INTERIOKS.—Bank, 
Bolton, Eng., by Bradshaw and Gass, Amer 
Archt., Jan. 4 —Whitehall Court, Victoria Em 
bankment, London, Eng., by Arthur and Green, 
ibid Board Room, P. & O. S. N. Co. ofhees, 
Leadenhall St., London, Eng P by lr. E. Colleutt, 
ibid., Jan. 11.—Penny Bank, Yorkshire, Brad 
ford, Eng., by J. Ledingham, ibid., Jan. 18.— 
Equitable Insurance office, Manchester, Eng., by 
W. Waddington and Son, ibid., Jan. 25. 


Court Housrs,—Hennepin County, Minneap 
olis, Minn. (3), by Long aud Keys, Amer. Archt., 
Jan. 18.—Imperial Law Courts, Leipsic, Germany, 
(view, plans part elevation), by L. Hofiman, 
Archt. aud Build., Jan. 4. 


HisroricaL.—Gateway to University, Huy, 
Belgium, Amer. Archt,, Jan. 4.—Chartres Cathe- 
dral, statues of west portal, ibid. —Collegiate 
Church of St. Hildebert, Gournay, west front, 
ibid., Jan. 25.—Peterborough Cathedral, under 
the west front arches, Builder, Jan. 4.—Ludgate 
in the time of Henry VIII, H. W. Brewer, ibid. 
—Kirkstall Abbey ( with plan), ibid. — Banqueting 
House, Whitehall, Eng., measured and drawn by 
W. R. Davidson, ibid., Jan. 18 . Burgos Cathe 
dral, interior, ibid., Jan. 25.—Burford Church 
( with interior ), restored by A. Webb, Brit. Archt., 
Jan 3.—Stokesway Castle, view of north tower, Ca 
nadian Archt., Jan.—Wells’ ¢ athedral, ibid.— 
Cloister of San Francesco, Brescia, measured and 
drawn, Brickbuilder, Jan 


HlosprrALS AND Homes.—Soldiers’ Home, 
Atchison, Kas., by J. G. Holland, Amer. Archt., 
Jan. 4.—Johnson Emergency Hospital, Milwau 
kee, Wis. (with entrance), Ferry and Clas, ibid, 
Jan. 25. 

Houses, Crry.—Group on Eighty-sixth-st., 
N. Y., by G. E. Wood, Amer Archt., Jan. 11.— 
At Roxbury, Mass., by E. E. Park, and R. E. 
Sawyer, ibid, Jan. 25 For Mrs. J]. Schmid, N. 
Y., by R. H. Hunt, Archt. and Build., Jan. 11.— 
For S. W. Stevens, Lowell, Mass., by Davis and 
Raynes, In. Archt., Jan —RKesidence, Chicago, 
Ill., by D. T. Kennard, ibid.—For J. R. Hoxie, 
Chicago, Ill, by G. L. Harvey, ibid.—For E. 
Foreman, Chicago, Ill., by C. S. Frost, ibid. —For 
\. O. Slaughter, Chicago, Ill., by Holabird and 


We supply copies of these articles. See introductors 
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Roche, ibid kor Lr. Coolidge, Chicago, IIL, by 
Shepley, Rutan and Coolidge, ibid Residence, 
London, Ont., by H. Matthews, Canadian Archt., 
Jan 


Houses, CountryY.—For A. N. Belding, Rock 
ville, Ct. (with mantel details), by S. J. Brown, 
\mer. Archt., Jan. 4 \t Weston, Mass. ( with 
plan), by J. T. Kelley, ibid, Jan. 11.—For E, | 
Osborn, Evanston, Ill., by T. |. W. Jennings, ibid, 
Jan. 15 For C. Whitman, Katonah, N. Y. ( with 
interior), by Lamb and Kich, ibid lwo Houses, 
by F. Wallis, Archt., and Build., Jan. 4-—For 
EK. J. Bracket, East Orange, N f. by L. P 
Smith, ibid, Jan. 11 For W. F. Moore, Flat 
bush, N. Y., by Ludlow and Valentine, ibid, Jan 
Is For RK. Putnam, Northampton, Mass , by 


Putnam and Bayley, ibid For J. A. Sawyer, 
Stamford, Ct, by Fk. E. Wallis, ibid Residence, 
Evanston, Ill, In Archt., Jan.—-At Swanage, 


Eng. ( with plans A. Voegsey, Brit 
\rcht., Jan. 17.—For Lord Lovelace, Elmthorpe, 
Eng., by same, ibid. —Cottage, Isle of Wight, by 
A. Webb, Builder, Jan. 25 Frensham Hall, 
Haslemere, England, by Beazley & Burrows, ibid 

At Knutsford, Cheshire, England, by |. Brooke, 
ibid. 


INTERIOD \partment of Krioztinko 
vich, architect, Huda-Vesth, lHlungary, Amer 
Archt., Jan. 4 Mantel! details for A. N. Beld 
ing, Rockville, Ct., by S. J. Brown, ibid.— Metro 
politan Club, N. Y. (3), by McKim, Mead and 
White, ibid, Jan. 11 In house of C. Whitman, 
Katonah, N. Y., by Lamb and Rich, ibid, Jan 
18 Decoration of a hotel, Rue Daru, Paris, by 
M. Rich, ibid Ilall of Mercers’ ¢ ompany, Lon- 
don, Eng., ibid.— Calumet Club, Manchester, N 
by W. M. Butterfield, In. Archt., Jan.— 
Residence of Sir F. Leighton, London, Eng. (3), 
by G Atshison, Archt Jan. 3, 10, 17.—St 
Peter's, London, Eng., (3) by \. W. Bloomfield, 
ibid, Jan. 3, 10, 17.— Chapel, Haggerstone, Eng., 
by C. Hl. M. Mileham, Builder, Jan. 18 


LIBRARY Newberry Library, Chicago, Il 
(entrance), by H. I. Cobb, Amer. Archt., Jan. 4 
MINNESOTA STATE CAPITOI Design by C. K, 
Dean (view, plan, section), Amer. Archt., Jan. 11 


MonuMents.—J. H, Andresson, by J. M. Da 
Silva, Amer. Archt., Jan. 18 I \ugier, by 
Duchesse d’Uzés and L. Parent, ibid, Jan. 25 
ericsson Statue, N. Y., by J. S. Hartley, Archt 
and Luild., Jan. 18 Meissonier, in the ** Jardin 
l’ Infante "’ of the Louvre, by M. Mercie, Builder, 
Jan. 4 


MuskuM Museum of Fine Arts, St. Louis, 
Mo., by Peabody and Stearns, Amer. Archt., Jan 
; Museum of Natural History, N. Y (east wing), 
by Cady, Berg and See, Archt. and Builder, Jan 


j Pavilion for Exposition of 1900, Paris, by I 
Salmersheim and A. Ventre, ibid, Jan. 25 Vor 
trait Gallery, London, Eng., by I Christian, 


Builder, Jan. 4. 


New Muntcrpan BULLDINGS.—New Municipal 
Building, King’s Lynn, Eng., by Tree and Price, 
Builder, Jan. 11 New Record Offices, London, 


Eng., by |. Taylor, Archt., Jan. 17, 24.—Clerk 


enwell Town Hall, (2 by C. Evans-Vaughan, ibid, 
Jan. 24. 


ScHoois.—General View of Christ's Hospital 
Schools, Horsham, Eng., by Webb and Bell, 
Amer. Archt., Jan, 18.—Public School, Millvale, 
Pa., by Bartberger and East, ibid, Jan. 18.—Tech 
nical Institute and Public Library, West Ham, 
Eng., by E. Nicoll and Goodman, ibid At Ar 
lington, Mass., by Gay and Proctor, ibid, Jan. 25 
—Bishopsgate Institute +entrance, by C. HH, 
lownsend, ibid St. John’s Seminary, Wonersh, 
Surrey, England (with plan) by F. A. Walters, 
Builder, Jan. 25 


STUDENTS’ WoRK Surgical Ilospital, by | 
Pilcher, Archt. and Build., Jan. 11 Art 
School, Chicago Architectural Club Competition 
(3), by A. B. LeBoutelier, W. L. Welton, J. I 
Jackson, In. Archt., Jan frown Chureh, R. A 
Gold Medal and lravelling Studentship, 1895, by 
P. Roderick, Build., Jan. 11.—Jewelry Stor 


Competition (2) by M. P. White, C. P. Band 
Canadian Archt., Jan. 


THEATRES. — Vittorio Emanuele, Palermo, by 
Lb. F. Basile, Builder. Jan. 4.—LaFayette Square 
Opera House, Washington, Db. C. (with two in 
teriors), by Wood and Lovel, In, Archt., Jan 


Leading Articles. 


3568. The Proper Arrangement of Water 
Closet and Bath Aoartments. Ill. William 
Paul Gerhard (A discussion of the proper ar- 
rangement of the rooms or apartments in which 
such fixtures are placed in the different classes 
of buildings). Arch & Build-Jan. 11. Serial 
Ist part. 2000w, 


#3581. Kirkstall Abbey. Ill. (Historical and 
descriptive). Builder-Jan. 4. 60 ow. 

*3582. The New Imperial Supreme Law 
Courts at Leipsic (With the new Houses of Par 
liament these buildings are said to be the mos 
important structures erected since the founda 
tion of the new Empire twenty-five years ago 
(Descriptive and historical), Builder-Jan. 4 
2000 w. 

*3583 ‘fhe New Municipal Theatre at Pa 
lermo (Brief history of the building, with draw 
ing of the elevation, a longitudinal section, and 
two plans). Builder-Jan. 4. 1400 w. 

"3584. The Chimney-piece (A finely illus 
trated article explaining how the chimney-piece 
came to be regarded as an important part of the 
interior, and describing some early decorations 
Arch, Lond-Jan. 3. 1200 w. 

3586. The Avery Memorial Library. J. A 
Schweinfurth (An account of the library founde: 
in memory of Henry Ogden Avery, at Columbia 
College, by his parents. It already number 
about 13,000 volumes). Am  Arch-Jan. 
3000 w. 

3587. Frogner Hovedgaard. K. Monck, i: 
N. Y. Evening Post (Some remarks on th 
architecture of Christiania, with a description o! 
the estate of the American consul). Am Arch 
Jan, 11. 2000 w. 


3588. The Origin and Styles of Pompeiia 


We supply copies of these articles, See introductory, 
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Decoration. Alfredo Melani (The writer divides 
the Pompeiian decorations substantially into 
three styles, characterized by their principal as- 
pects, and considers them of Greek or Hellenis- 
tic origin). Am Arch-Jan. 11. w. 

3611. Combined Iron and Wood Framing of 
a Dwelling (A drawing showing a method some 
times employed in France). Eng Rec-Jan. 11. 
500 

*3662. Notable Stone Buildings in New 
York. Barr Ferree (The first part is a finely 
illustrated description of the Metropolitan Club). 
Stone-Jan. Serial. Ist part. 1800 w. 

$3677. Slow-Burning and Fire proof Con- 
struction. Dankmar Adler (Examples of fires 
in buildings of each class are given, and in part 
first the ‘‘ slow-burning” is pronounced by far 
the inferior system of construction). In Arch- 
Jan. Serial. Ist part. 3500 w. 

3678. Arguments For and Against Tall Build- 
ings (Two letters, published inthe V. Y, Sun, 
from George Martin Huss and Ernest Flagg). 
Arch & Build-Jan.18 2300 w, 


3679. The New Cathedral at Berlin (Descrip~ 
tive). Am Arch-Jan, 18. 1600 w. 

*3687. Eastern Asia; or, China, Corea and 
Japan. C. T. Mathews (Illustrated description 
of the architecture of these countries. The first 
part is a study in China, dealing with its domes- 
tic architecture and palaces, pagodas, temples, 
tombs, etc ; followed by a brief account of 
Corea, which the writer claims was taught by 
China). Arch Rec-Jan-March. 5000 w. 

*3688. A Picturesque Sky-Scraper. Ill. (A 


complimentary description of the John Wolfe 


building, New York). Arch Rec-Jan-March., 
1700 w. 

*3689. Office Methods for Architects (Par- 
ticulars of the office methods of a tirmin West- 
ern Ontario with copies of their printed forms 
for various purposes), Can Arch & Build-Jan. 
1000 w. 

*3690. Reminiscences of the Architecture of 
Sicily. A.C. Hutchison (A brief description 
of the representative buildings of the different 
styles, and the impressions produced on coming 
in contact for the first time with the art of the 
Orient and Occident, where they met on this 
classic island). Can Arch & Build-Jan. 2000w. 

*3691. Points for Young Contractors. David 
G,. Baxter (Calling attention to the essentials for 
success in this class of work). Can Arch & Build 
Jan, 2500 w. 

3697. The Restriction of the Height of 
Buildings in Cities (Editorial approving the ac- 
tion being taken in this direction, and calling 
attention to some of the evils arising from very 
tall buildings in narrow streets). Eng Rec- 
Jan. 18. 1000 w. 

3698. The Construction and Erection of a 
New York Pier Shed (Illustrated description of 
the freight and passenger shed for pier No. 13, 
North River, New York), Eng Rec-Jan. 18. 
500 w. 

3751. The New Congressional Library (II- 
ustrated historical description) Inv Age-Jan. 
2300 w. 


We supply copies of these articles, 


3752. A Commercial Museum for New York 
(A permanent exhibition to be established which 
will contain a library of information as to the 
industries, etc., of all countries, with samples 
also of manufactured goods, both American and 
foreign. Illustrations of exterior and interior of 
building are given). Inv Age-Jan. 400 w. 


*3758. Architecture: WhatIsIt? J. A. 
Morris (A paper read at a recent meeting of the 
Glasgow Arch. Assn). Builder-Jan. 11. 8000 w. 


*3816. Modern Theatre Stages. Edwin O. 
Sachs (Historical account of the movement 
known by name of “‘ stage reform,” which orig- 
inated in Austria about twenty years ago. The 
writer proposes to show to what extent modern 
sciences and methods have already been brought 
into service, and how the protection of audiences 
and employ és has been attended to. The series 
will be limited to the explanation of typical ex- 
amples of stages erected during the last 25 years. 
The articles will be fully illustrated). Engng- 
Jan. 17. Serial. Ist part. 3000 w. 


*3855. The Persistent Pilaster (Editorial 
criticism of the use of the pilaster, with its his- 
tory). Builder-Jan. 18. 2000 w. 


*3856. Municipal Buildings. H. T. Hare 
(Paper read before the Arch, Assn. of England. 
An epitome of the writer's experience and con- 
taining many valuable suggestions. Followed 
by discussion). Builder-Jan. 18. 8500 w. 

3859. Mr. Vanderbilt’s Estate, Biltmore (A 
description of this interesting estate, with two 
views of the residence, which was designed by 
the late R. M. Hunt). Sci Am-Feb. 1. 
1700 w. 

3893. Italian Mosaics —lhe Cosmatesque 
Work at Terracina (Illustrated description). 
Arch & Build-Feb. 1. 800 w, 

*3959. Burgos Cathedral (Illustrated descrip- 
tion). Builder-Jan. 25. 2200 w. 

3960. Architecture in America: A Forecast. 
John Stewardson (Probably the last contribution 
that the late John Stewardson made to the liter- 
ature of architecture), Am Arch-Feb, 1. 
3500 w. 

*3985. Graco-Phcenician Architecture in Cy- 
prus: With Special Reference to the Origin and 
Development of the Ionic Volute. Ill. Max 
Ohnefalsch- Richter (Read at the meeting of the 
Royal Inst. of British Arch. An account of 
discoveries in Cyprus and other countries which 
throw light upon the origin and development of 
the Ionic capital. Followed by discussion). Jour 
of Roy Inst of Brit Arch-Dec. Ig. 13500 w. 

*3986. The Architectural Literature of 
France: A Brief Historical Sketch and Review 
(Its source of inspiration and pioneers), Jour 
Roy Inst of Brit Arch-Jan 2. 7500 w. 

3993. Hollow Blocks. A. T. Griffin (Setting 
forth the advantages of hollow terra cotta build- 
ing blocks). Brick-Feb. 1800 w. 

*4001. Women in the Professions—Architect- 
ure. Margaret Mac Naughton, in 7he Deline- 
ator (General talk on the way of entering the 
field, and the course to follow). So Arch-Jan. 
2200 w 


See introductory. 
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Kor additional Civil Engineering, see” Railroading"' and Municipal.” 


Flow of Water in 48-In. Pipes. 

A SERIES of valuable experiments were 
made during 1894 95 on a part of the Sud- 
bury aqueduct which has supplied water 
to Boston for sixteen years. These ex- 
periments were planned to determine what 
effect the incrustations on the interior of 
the pipe had on its carrying capacity, and 
they showed that, after cleaning out the 
tubercules and incrustations, the discharge 
increased about thirty per cent. A com- 
plete record of these tests is given by Mr. 
Desmond Fitzgerald in a paper before the 
American Society of Civil Engineers. The 
formula which the author chose for his in- 
vestigations was an exponential formula 
which “ would fit the case of the tubercu- 
lated pipe much better, and of the clean 
pipe somewhat better, than Krutter’s for- 
mula, The desired formula was obtained 
by the method of logarithmic homologues 
described by Prof. Reynolds in the Pro- 
ceedings and Transactions of the Royal 
Society, London, 1883. The logarithms 
of / (friction head in feet per foot of pipe) 
were plotted as abcissas, and the logar- 
ithms of wv (mean velocity in feet per sec- 
ond) as ordinates, and from drawing 
straight lines, coinciding as nearly as pos- 
sible with the plotted points on these log- 
arithmic diagrams, exponents were ob- 
tained from which the following formulas 
are derived:”’ 


1 
For north pipe, et 


cleaned, 


171.3 / 
For north pipe, - 
tuberculated v 


99-493 7 | 
fv=110.43 / 
For south pipe, 


tuberculated. v=105.41 / * 


R (the hydraulic mean depth in feet) is 
taken as unity in this case, and does not 
appear. The values in the second column 
are rounded off and simplified, as shown 
in the third column. To show how closely 


these values agree with the determina- 
tions of other observers, the author refers 
as follows to a paper read before the same 
society by Mr. F. P. Stearns, in 1884: * By 
the three experiments which Mr. Stearns 
regarded as trustworthy, the coefficient ¢ 
in the Chézy formula, v=cy K lI, haa val- 
ues as shown in the second column in the 
table below for the velocities given in the 
first column. The corresponding coeffi- 
cients as determined by our experiments 
of 1894-95 in the clean pipe (tubercules re- 
moved) calculated by the formula 


0,045 
c=131.88 v (the same value used in the 
first formula in the preceding table) are 
given in the third column. 


Velocity—t{t c—Stearns, Fitzgerald 
per sec. 1804-95 
3.738 140.14 139-94 
4.965 142.11 140.74 
6.195 144 09 143 16 


The concluding paragraph is of interest. 
“ The results herewith presented led the 
author to the conclusion that piezometric 
gages laid upon the bottom of a pipe, and 
those screwed into the sides, gave equally 
accurate results, and that these piezo- 
meters, when properly arranged, can be 
depended upon as certainly as can other 
hydraulic appliances of precision. The 
author is particular in calling attention to 
this fact on account of slurs that have 
been cast by some hydraulicians upon piez- 
ometric observations.” This statement is 
of vital importance. The East Jersey 
Water Company, following the designs of 
Mr. Herschel, their engineer, installed a 
riveted steel water-supply main, 48-in. 
diam., with 7-ft. sections, for supplying 
Jersey City with water. The pipe was de- 
signed to deliver at a hydraulic slope of 
0.002 at least 50,000,000 gals, daily, but in 
practice it delivered but 35,000,000, The 
engineer explained the error in design by 
referring to a similar pipe at Rochester, 
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N. Y., about which an apparently errone- 
ous report had been issued. This explana- 
tion would have been satisfactory, had not 
he discarded his own experiments, made 
at Holyoke in 1887, on a pipe with similar 
joints and giving a coefficient of rough- 
ness of 0,016, which, if applied to the 
Jersey City pipe, would have given a dis- 
charge of 32,000,000,—not far from the 
actual flow. In his report, he discards his 
own observations, because they did not 
agree with certain published formule, ex- 
plaining the deviation of his results by 
saying ‘that piezometers do not correctly 
indicate the 4 of the formula” contained 
in Hamilton's Smith’s “ Hydraulics.” The 
moral is plain. Mr. Rudolph Hering, in 
the Engineering Record (Jan. 25) and the 
Engineering News (Jan, 23), offers a criti- 
cism on the designs of Mr. Herschel, re- 
ferred to above, in which he says, after 
explaining the conditions and warning 
engineers against old formule : 

“The effect of such small projections 
upon the velocity in a pipe seems to be 
even now hardly sufficiently appreciated. 
D'Arcy & Bazin first called attention to 
this effect. In order to indicate the great 
difference of flowin smooth channels and 
such having small projections, I append 
the results of some of their carefully- made 
gagings, selected from among many, So as 
to correspond fairly well with the case in 
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question, and such correspondence is suf- 


ficiently close for the present purpose. 
The value of the coefficient of roug hness 
(”) was of course obtained by the experi- 
ment. Applying it tothe conduit in ques- 
tion, its discharge is computed for each 
case. The other gagings mentioned herein 
are also embodied in this table.” 

Evidently, if municipal authorities or 
private corporations are going to continue 
the construction of water supplies, and en- 
gineers to stake their reputation upon the 
design, it is high time that they should 
join hands in collecting and recording 
data which shall be at least accurate. 


Recording Vibrations in Iron Bridges. 

Ir is important that a railroad bridge 
should stand up firmly under a moving 
train with ordinary conditions, and that 
no synchronous vibration should occur. It 
is often difficult to determine by the eye 
alone whether the latter exists and whether 
it may not be due to a loose connection 
which would render the member itself 
useless, and the adjacent member liable 
to undue strain. Messrs. Pownall and 
Milne, in London Engineering (Jan. 24), 
describe some experiments in this direc- 
tion, made by them on the Rokugo bridge 
in Japan. 

“The instrument which was used in 
these experiments was a compact and 


COMPUTED DISCHARGES FOR A CIRCULAR CONDUIT WITH A HYDRAULIC SLOPE OF 0,002 AND AN 
EFFECTIVE DIAMETER OF 47 


INCHES, 


111g 


Description of Wetted Perimeter 
~.@ 


Assumed for E. J. W. 


Co.’s conduit (188g) .. Steel, rings about 7 feet long, riveted with lapped joints, 
thickness of plates one-fourth to three eighths inch..... .0106| 50 


9: Stearns (1384)... 


New cast-iron pipe, near Boston, very easy curves, coated 


With o108| 49.2 
3. Brush (1882-87)..... New cast-iron pipe, in New Jersey, large number of sum | 

mits, angles and curves, coated with asphalt..... .. .. .0127 41.3 
4. D’Arey & Bazin (1865) Test channel of neat cement. 0103 52 
5. D'Arcy & Bazin (186¢)| Test channel of planed boards -O118 44.8 
6. D'Arcy & Bazin (1865) Test channel, lined with pebbles three-eighths to seven 

7. D’Arcy & Bazin (1865 | Test channel, lined with laths 1x % inch, nailed crosswise 

to current, three-eighths inch 33-4 

3. D'Arcy & Bazin (1865) Test channel, lined with laths 2 inches apart..... .0216 22.9 
Herschel (1887)...... Wrought-iron flumeat Holyoke, rings about 4.5 feet long. 

riveted, with lapped joints, thickness of plates 0.03 foot .o16 32 
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portable form of seismograph, which gives, 
for all practical purposes, absolute meas- 
urements of the movements to which it is 
subjected. 

“ The horizontal components of motion 
were recorded by means of two horizontal 
lever seismographs, so arranged that their 


/ At pater 
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| 
writing indices were at right angles to each 
other. The outer ends of the three writing 
indices rested on the smoked surface of a 
glass disc, which could be caused to rotate 
at a uniform rate by means of clockwork 
placed beneath it. Whenthese indices are 


ROKUGO | BRIDGE \ | 
JAPAN 
1/7 
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at rest and the disc revolves, three concen- 
tric circles are described, but, when the 
instrument is shaken, the indices move 
proportionately tothe motion they receive, 
and a succession of ripples or waves are 
drawn. To determine the rate at which the 
disc revolves, on which depends the deter- 
mination of the time taken to describeany 
particular vibration, or the time occupied 
by the train passing the point of observa- 
tion, and other things, at intervals of five 
seconds a mark is made upon the edge of 
the disc as it passes the same point. After 
a diagram has been obtained, the smoked 
surface is covered with photographer's var- 
nish from which, after drying,a blue print 
may be obtained. Fig. 1 shows the gen- 
eral arrangement of the apparatus resting 
on the bottom boom of a 200-ft, lattice 
girder. In this figure, V is the pointer for 
vertical motion, L that for longicudinal 
motion, T that for transverse motion, and 
S a style that is moved by hand, or elec- 
trically, every five seconds to give the 
necessary time marks. The clockwork is 
hidden by the disc it actuates.” 

The results obtained by the use of the 
above-mentioned seismograph are shown 
in Fig. 2. 


May 1895 \ | | 


“ A glance at the diagrams shows that 
at least three classes of movement have 
been noted. First, there is an elastic 
vibratory motion which precedes a train 
secondly, there are forced displacements 
due to the passing of the locomotive, its 
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tender, and each of the carriages or wagons, 
which may be described as somewhat sud- 
den bendings, which take place as each 
pair of wheels passes the point of obser- 
vation ; and, thirdly, the elastic swing of 
the bridge, which continues for some time 
after a train has passed, and which corre- 
sponds in characterto movements produced 
by wind. The study of the first type of 
movement may prove to be only of scien- 
tific interest, but that of the second and 
third types suggest that diagrams of bridge 
motion may have certain practical values.” 

Expressed in tabular form, we give the 
results of six tests, which will repay close 
study. The high lateral and vertical stiff- 
ness of the 200-ft. girders as compared 
with the 1oo-ft. girders will be noticed at 
once, 
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Experiment 


“Not only do the diagrams referred to 
in this paper show that different classes of 
girders have very different characters of 
motion, but they also show that a vibration 
meter is capable of detecting small differ- 
ences in the vibrations of two apparently 
similar girders. ‘They also indicate that, 
if it is desirable, a meter might be estab- 
lished on a bridge, not only to record the 
vibrations due to wind or traffic, but also 
to record the times at which these dis- 
turbances took place, the speeds at which 
trains had passed, and their relative 
weights.” 


A Simple Hydraulic Formula. 

THE current discussion in the technical 
press on the Jersey City pipe line fiasco 
has induced a communication from Mr. E. 
Sherman Gould in the Engineering News 


SED BY TRAINS PASSING OVER BRIDGES. 
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(Jan. 30). Speaking of the usual refine- 
ments in hydraulic formule which con- 
sider interior finish, incrustation, and 
joints, he says: 

“ Not that these conditions— particularly 
those of interior surface—are not control- 
ling factors, but simply because it is prac- 
tically impossible to determine these con- 
ditions for any given system of pipes, and 
still more impossible to predict how long 
these conditions may continue to exist 
without undergoing modifications and 
changes due to time and service. We 
know as a fact that the delivery of a pipe 
line must go on diminishing with age, 
owing to the formation of a greater or less 
degree of incrustation, not to speak of the 
probability of leakage gradually being de- 
veloped. It has appeared to me, therefore 


a= a me 
= c = 3 
Ese os | = g 
~ 
ft. 


that costly disappointments would be 
avoided by using simpler formulas, con- 
taining a more liberal allowance for un- 
known and unknowable factors. 

“In making the calculations some years 
ago for my little work on hydraulics, I was 
struck with the fact that the adoption of a 
reasonable mean co-efficient for rough 
pipes, or those which had been some years 
in service, led to the following formulas, 
which may be said to represent the abso- 
lute maximum of simplicity, for the co- 
efficiency is reduced to unity. 


Q= +H (1) 


Also, approximately : 


V = VD+H+1.6. (3) 
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In these equations: 

O = cubic feet per second. 

D = diameter of pipe in feet. 

H = fall per 1,000. 

V = feet per second, 

Applying this formula to the Jersey City 
pipe line, we get 

O = V4" + 2 45.25 cu. ft. per sec., 
which is about 84 per cent. of the actual 
present discharge through the clean, 
smooth pipe. Fifteen per cent. is a small 
margin even, for, after cleaning the 48-in. 
pipe of the Boston pipe line, there was an 
increased flow of 30 per cent. Applying 
the formula again, we find that, to dis- 
charge 50,000,000 gallons daily, we should 
require a pipe of diameter 


D= = sft. 
2 
instead of the 4-[t. pipe now in operation. 
The Villa Mantle for Protecting River 
Banks, 

AMONG the latest practical protective 
devices coming to our notice is the brick 
mattress devised by Signor Giovanni Villa, 
an Italian engineer. The mattresses used 
on our Mississippi improvement work are 
made of timber and brushwood weighted 
down by stone. The method has given 
excellent service, as timber will decay but 
slowly when under water; however, when 


FIG. I. DETAIL. FIG, 2, MANTLE IN SERVICE. 


submerged but part of the time, it is un- 
satisfactory, as decay soon sets in. The 
new method is thus described by London 
Engineering (Dec. 27). As shown by the 
accompanying cut, “this mantle consists 
of a series of perforated bricks or tiles 
strung onto zinc or other suitable wires 
and laid over the bank which is to be pro- 
tected from scour. The wires prevent the 
displacement of the tiles by the wash of 
the stream, and in a very short time the 
silt deposited from the river, and the 
growth of vegetation where possible, ren- 
der the mantle an integral part of the 
bank, The system has already been tested 
practically on a fairly extensive scale in 
different parts of Italy. Thus a strip of 
the bank of the river Olona, near Milan, 
nearly one thousand yards in length, was 
dealt with in this way five years ago, and 
on a recent examination proved to be in 
excellent condition, Similar results have 
been obtained in the case of protection 
works carried out on the banks of other 
streams. In particular, the French gov- 
ernment have adopted it in some works at 
Bougival on the Upper Seine. The cost 
is said to be very low, and the work can be 
executed very rapidly, as much as one 
hundred and sixty-five yards being laid 
per day by one machine,” 


Standard Structural Shapes. 

THE following standards, coming from 
authogities so eminent, are worth the con- 
sideration and attention of all engineers. 
The Iron Age (Jan. 9) says: 

‘As many of our readers are doubtless 
aware, a movement has been on foot for 
some time to standardize structural shapes. 
The Association of American Steel Manu- 
facturers put the matter in the hands of a 
committee, consisting of Chas. L. Taylor of 
Carnegie, Percival Roberts, Jr., of Pencoyd, 
and Chas. S. Price of Cambria. A very 
great amount of correspondence has been 
going on with the different manufacturers, 
giving their views, and,as a result of this 
correspondence, a proposed standard for 
I-beams and channels suggested by the 
above committee has been formulated. 
This is shown in the accompanying draw- 
ings and tables. 
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Formula for area : 

Area =(d+28 
Formula for weight : 
Weight per foot = area x 3.4 

Formula for moment of resistance : 


h— 
R af Batter = r= 5 : 


2(b — t) 


(ha? — 


12 s = thickness of 


= ¢t for all except 
For 20’ Is = 0 
For 4 I 3 = 0.6 


Moment of inertia, neutral axis parallel 
to flange. 


Formula for area: 


Area = td+28(b 


Formula for weight : 


Weight per foot = area 4 


x 
Formula for moment of resistance? : 
el h 
at 
R d Batter 


= moment of 


inertia, neutral axis parallel 
to tlanoge 


OIAGRAM FOR MINIMUM BEAMS 
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PROPOSED STANDARD STRUCTURAL SHAPES. 
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“As a basis a 6-inch channel was used, 
and a 6-inch beam, Mr. Taylor advises us 
that the minimum weight and sizes may 
be changed to some extent before they are 
finally adopted. In rolling 12-inch beams, 
Mr. Taylor states that they roll from 31% 
pounds up to 4o pounds without changing 
rolls; from 40 pounds up to 55 pounds, 
which is the maximum weight, they 
change the rolls, and these are special sec- 
tions. This applies also on 15-inch beams 
from 60 to 80 pounds, being special sec- 
tions, and on 26-inch beams from 80to 100 
pounds, At the present time they are rol- 
ling 56 ditferent sizes of angles. It is pro- 
posed to very materially reduce this num- 
ber, and it is altogether likely that angles 
will be rolled in the following sizes: 


Equal legs in’s...... 6x44x4 3 “4x2! 
Unequal legs in's mad 5 X3 

Equal legs 2x2 | 
Unequal legs. in’s 24%4x2 


“Tt is quite likely that two or three 
other sizes will be added before they have 
been officially adopted.” 


Maintenance of Highways. 

AT a meeting of the Improvement So- 
ciety of East Orange Township, N. J., Mr. 
William S. Bagot read a paper, pointing 
out certain improvements possible in the 
organization and methods of the highways 
department of the township. 

After showing that the moneys expended 
($18,000) on streets and roads were entirely 
inadequate, and that the commissioners 
were hampered by their political ap- 
pointers, he suggests (Engineering News, 
Feb. 6) : 

“In my opinion the best results would 
be obtained by placing the department in 
the hands of a single commissioner (not an 
appointee of the township committee), who 
would be an energetic man and an engi- 
neer of experience, giving him full power 
and means to carry out the proper pur- 
poses of his office, independently and free 
from interference, and then holding him 
strictly accountable for his official acts. 
He should have an assistant (at about 
$1,000 salary a year) to give lines, grades, 


etc., on street and sewer work, and an as- 
sistant in charge of road repairs and street- 
cleaning; also other helpers, instrument 
men, etc,, as occasion may demand, but 
not regularly employed unless the amount 
of the work warrants the expense. The 
laborers should be hired directly, and or- 
ganized on the basis of a limited block 
system, with a central working force to 
cover territory not included in the block 
system. (This system was described in the 
Engineering News, Dec. 6, 1894.) In East 
Orange there should be a block man to 
each two-thirds of a mile of road, which 
piece of road he could keep clean and in 
order, making light repairs, restore the 
surface after it has been broken by excava- 
tion for water or gas pipes,etc. Each man 
should be provided with a barrow or push- 
cart, short square shovel, street broom, 
large hoe, rake, pick, and iron tamper, and 
should wear a suitable uniform. There 
should be fifteen of these men, and the 
equipment would cost about $10 per 
man,” 

In the present system there is neithe: 
regularity or uniformity. Curbs are often 
six inches higher than necessary; roads 
are found both flat and with excessive 
crowns; street-sprinkling, when left to the 
judgment of the local driver, often dam- 
ages the roadway. These evils are some 
of those which necessarily follow make 
shift methods, and certainly it is of 1mpor- 
tance to municipal and township authori- 
ties that their moneys be expended in such 
a way as to give satisfactory results, 


DUTIES OF THE ENGINEER TO THI 
PUBLIC is the last clause of a code of en- 
gineering ethics drawn up and adopted by 
the Canadian Society of Civil Engineers a 
year ago, and publishedin the Zngzneering 
News (Feb. 13). The clause referred to 
specifies that : “ The civil engineer whose 
advice is sought in respect to the useful- 
ness, practicability and cost of a work 
should, before expressing his opinion, ob- 
tain reliable information on all points in- 
volved in the matter submitted to his judg- 
ment, including the probable paying ca- 
pacity of the contemplated undertaking. 
He must be cautious how he recommends 


large preliminary outlay; should avoid 
connecting himself with schemes or pro- 
jects of merely speculative character, al- 
ways bearing in mind that his professional 
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reputation will be to a great extent judged 
by the inherent merits and commercial 
value of the undertakings with which his 
name may come to be associated.” 


Current Leading Articles on Civil Engineering in the American, English and British Colonial Eninecring 


Sournals—See Introductory. 


Bridges. 

3609. A Forty-Foot Concrete Arch Highway 
Bridge. Ill. (Said to be the first concrete arch 
built of the size in the United States, being 4o 
ft. span, and 7 ft. rise, and built entirely of con- 
crete). Eng Rec-Jan. 11. 1500 w. 

3811. Harlem River Drawbridge (General 
description, elevation, plans and diagrams, strain 
sheet, and truss details). Eng Rec-Jan. 25. 
Serial. Ist part. 1400 w. 


*3830. The Albert Railway Bridge at In- 
dooroopilly, Queensland. Ill. (The method of 
erection of this two span bridge is described ; 
each span is 340 ft. long and 41% ft. deep at 
centre of curved top boom), Eng, Lond-Jan. 
17 2000 w. 

*3946. Barker's Bridge Flooring (It consists 
of troughs riveted together. The method of 
construction is described and illustrated). Eng, 
Lond-Jan. 24. 3000 w, 

*3951. On the Vibrations Caused by Trains 
Passing Over Iron Bridges. C. A.W. Pownall and 
John Milne (A series of experiments, illustrated 
by sketches of apparatus used and the curves re- 
corded, to determine the transverse, longitudinal 
and vertical amplitude of vibration of bridges 
under moving loads). Engng-Jan. 24. 4500 w. 

*3996. Movable Bridges in European and 
American Cities (A report by George W. Rafter 
to the N, Y. state engineer on lift bridges, with 
a view to their application to the Erie Canal and 
city of Rochester. The article is well illustrated 
and is a valuable contribution), Pav & Mun 
Eng-Feb, 1800 w. 

40tg. A Concrete Arch of 40-ft. Span at 
Belleville, Ill. (Description of construction, 
illustrated by sections of arch and abutments, 
The bridge was tested by a load of 150 lbs. per 
sq. ft. The article gives the proportions of the 
ingredients of the concrete for the several parts 
of the bridge). Eng News-Feb. 6. 1300 w. 

4025. Quantities of Paint Required for 
Bridges of Various Spans, C. E. Fowler (Quan- 
tity and cost of the various paints required for 
highway and railroad bridges for spans of 20 to 
300 ft., varying by 20 ft. difference). Eng 
News- Feb. 6, 300 w. 

4029. The New Draw Bridge Over Frank- 
ford Creek, Philadelphia. Inset (An electrically 
operated bridge illustrated by detailed drawings). 
R R Gaz-Feb. 7. 1500 w. 

Canals, Rivers and Harbors. 


*3663. The Chicago Drainage Canal (A 
description of some of the methods of excavation, 
illustrated by half tone cuts), Stone-Jan. 
1500 w. 


We supply copies of these articles, See introductory. 


3726, The Chicago Canal, and Some Sanitary 
Problems Connected Therewith. P. H. Bryce 
An address before the Engineering Society of 
the School of Practical Science, Toronto). Can 
Eng-Jan. 2000 w. 

3756.—$1.50. Bank Revetment on the Lower 
Mississippi. H. St. L. Coppée (The various 
methods of channel protection and divergence 
are explained, with illustrated descriptions of the 
mattresses, spurs, anchors, barges, and other 
devices used. The article is exhaustive and 


detailed). Trans Am Soc of Civ Engs-Jan. 
27500 w. 
3883. The Levees of the Mississippi River. 


William Starling (A valuable and exhaustive 
article on the construction, care of, and repair 
of river embankments. Inset). Engng News-Jan. 
30. 15500 w. 

+3906. Commerce and Deep Waterways. Ill. 
Lewis M. Haupt (An extremely interesting paper 
on the transportation losses due to low water, 
with especial reference to the Ohio River near 
Pittsburg). Jour Fr Inst-Feb, Serial. 1st part. 
6500 w. 


4026. The Present Aspect of the Mississippi 
River Navigation Improvement. J. B. Johnson 
(A review of the organization and plan of work 
of the Mississippi River Commission and a note 
on the efficiency of the new 600 cn. yd_ per hour 
suction dredge), Eng News-Feb. 6. 2000 w. 


Hydraulics. 


3755.—$1.£0. Flow of Water in 48 in Pipes. 
Desmond Fitzgerald (Over two cart loads of 
tubercles, which incrusted the interior of the 
pipe were removed, resulting in an increased 
flow of 30%. Flash light photographic views are 
given of the interior of the pipe, and the method 
of measuring velocities, etc., is described. The 
actual observations are given in tabulated form). 
Am Soc of Civ Engs-Jan. 5000 w. 

$377 Improved Water Discharge Recorder 
It is intended to keepa graphic record of the 
gallons flowing over a weir, by means of an au- 
tomatic water head register), Ind & East Eng- 
Dec 21. 1500 w. 

3791. Tunnel Sections of the Nashua Aque- 
duct for the Metropolitan Water Supply. Ill. 
(Copious extracts from the specifications), Eng 
News-Jan. 23. 2500 w. 

3794. The Capacity of the East Jersey 
Water Company’s Conduit. Rudolph Hering 
(Valuable criticism upon methods of measuring 
the flow of water in pipes, noting especially the 
effect of roughness), Eng News-Jan. 23. 
1800 w. 
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*3828 Failure of the Great Dam of Bouzey 
(General remarks on this and other dam fail- 
ures). Eng, Lond-Jan. 17. 3600 w. 

*3831. Observations on the Flow of Water 
in the New Aqueduct from Loch Katrine: 
Glasgow Curporation Waterworks. Alexander 
Fairlie Bruce. (The conduits are concrete lined 
for half their length and have a coefficient of 
friction of O.or21 to 00125. Complete data 
accompany report), Eng, Lond-Jan. 17. 
goo w. 

3885. Curved Masonry Dam for the Water- 
Works of the City of Remscheid, Germany 
(Abstracted from a paper by Prof. O. Tutze in 
the Jour. of the Soc. of German Engs., by O 


J. Marstrand The dam is 13-ft. thick at the 
cres', 49 ft. thick at the base, 82 ft. high and 
curved up stream with a radius of 410 ft.) 


Engng News-Jan. 30. 1500 w. 


*4075. Longevity of Timber for Dams. E.R 
Beardsley (Ihe writer demonstrates the superior 
advantage of pine over oak timber for subaque- 
ous structuresacted on by running water, and 


says that the method of building should be 


termined largely by the kind of timber availa 
Am Miller—Fet W 


irrigation 


4021 The Bear “River Irrigation System, 
Utah W Ilardesty The article contains 
full details of the work and is illustrated by cuts 
and sections of the dam and tunnel). Eng 
News-Feb., ¢ Serial. ist part. 3000 w, 


Misce any 


+3676. The Relation Between Tests and 
Use of Portland Cements W. S. Macllarg 
(The detail of improvement is discussed, to 
make it clear that it is positive and permanent, 
and for the purpose of showing that economy 
may be safely practiced with the present quality 
of Portland cement). In Arch-Jan 4500 w, 

#4750, Notes on Cement Testing H. M. 
Norris (Explicit instructions as totie best meth 
ods of testing cements and mortars. The usual 
tensile strength, or cohesion test, is regarded as 


least important). Digest of Phys. Tests-Jan, 
2200 Ww. 

3767. The Sewers of Paris—An Inverted 
Siphon under the Seine (The sewer is lined with 
sheet iron and consists of a shaft at one bank 
connecting with a tunnel under the river, which 
rises gradually into the sewer on the other’bank). 
Sci Am Sup-Jan. 25, w. 

3780. Re-opening a Canal (A prospectus has 
been issued by the Lake Drummond Canal & 
Water Co for the reconstruction of the old, and 
now disused, Dismal Swamp Canal), Mfrs Rec- 
J an, 24 3500 w. 

3790. ‘The Water-Works of Curazoa (A sys- 
tem of concessions by which one man furnishes 
the town with electric light, water, ice, coal, and 
has built a pontoon bridge, which is illustrated.) 
Eng News-Jan. 23. 400 w. 


3792. Effect of the Fineness of Sand upon 
the Strength of Cement Mortar (Tests which 
indicate that below 40 meshes there is no prefer- 
ence in sands used ; the coarser grades are the 


better above 4o mesh ; the condition of the sur- 
face of sand particles largely affects their effi- 
ciency. The results of the tests are given ina 
diagram). Eng News-Jan. 23. 1200w. 

3793. A New Method of Chaining Slopes. 
J. C. Isaac Leskard (A method of measuring 
horizontal distances on a slope without subse- 
quent reduction, by the use of a protractor at 
tachment to the chain), Eng News-Jan. 23. 
w. 

*3817. The Emptying of the Merjelen Glacier- 
Lake. C. S. Du Riche Preller (The water 
banking up against the side of a glacier formed 
a lake which occasionally overflowed and flooded 
the Khone valley. This danger was mitigated 
by running a drainage tunnel into the bottom of 
the lake). Engng-Jan. 17. 1400 w 

3958. The Manufacture and Uses of Wire 
Rope. F. H. Hopkins (General remarks fol- 
lowed by the description of a sand handling 
cable plant at Niagara Falls), Can Min Rev 
Jan. 2800 w. 

3994. The Utility of Drain Tile. P. S. 
Kemp'on (A_ paper read before the !II. Clay 
Workers Assn, on the beneficial effects of sub 
soi! drainage on agricultural lands). Brick-Feb, 
2500 Ww. 

43998. Paint as a Protection for Iron. E. A, 
Cus‘er and F. P. Smith, with Discussion (The 
principal requisites are given as adhesion, non- 
corrosion, toughness, elasticity, and it must be 
water proof), Pro Eng’s Club of Pnila-Jan. 


43999. Notable Engineering Achievements in 
the Great Lake Region. John Birkinbine 
(Among other notable features described are the 
S00 roo ft. Sault Ste Marie Lock, the ore 
docks, the Chicago drainage canal, and the 3000 
ft. Marquette Breakwater). Pro of Eng’s Ciub 
of Potla J wn 5000 W. 

yoo8 Burning of Clay. Thomas Townsley 
(A practical article giving the results of the au- 
thor's experience), Clay Rec-Jan. 29. 3000 w. 

4020. The Better Maintenance of Highways 
ih the Township of East Orange, N. J. Wil- 
liam S. Bacot (The article contains some valua- 
ble suggestions on the organization required to 
maintain good roads). Eng News-Feb. 6. 
1100 w. 

4022. A Dipper Dredge for Digging Phos- 
phate Rock (Illustrated Description of a1 cu. 
yd. dipper dredge, handling 50 to 7o cu. yds. 
per hour), Eng News-Feb. 6. 400 w. 


4027. Moving a Stone Church Building in 
Chicago (The building weighed 6652 tons, and 
was 225 ft. high to top of spire. It was removed 
510 ft. successfully), Eng News-Feb. 6 
1200 w, 

4030. A Case of Inadequate Engineering 
(The results of an investigation into the work on 
the driveway along the Harlem River, pointing 
out several features open to criticism), Rk 
Gaz-Feb. 7. 1800 w. 

4054. Sixty-Ton Bucyrus Steam-Shovel. II. 
(An unusually heavily constructed dredge used 
in hard pan and iron ore, The thrust is derived 
from two strong engines on the boom itself), Ir 
Tr Rev-Feb. 6. 500 w. 


We supply copies of these anticies, See introductor+. 
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Lead vs. Iron Pipes in Plumbing. 

A SYMPOSIUM of correspondence upon 
this subject appears in Domestic Engineer- 
ing for January. The letters are mostly 
from practical men, who have had oppor- 
tunity to judge the results of the growing 


use of wrought-iron pipes instead of lead, 
one of the chief reasons for which is 
the modern tall building, in main 
stacks of which the use of lead pipe is im- 
possible, wrought iron being the only 
material available for the purpose. 

The longest and most important of the 
communications is one from Mr, C. J. 
Johnson, of Chicago; and, as the other 
shorter letters concur, in the main, with 
his opinion, an abstract of his views will 
present the general tone of disapproval of 
iron as a substitute for lead water pipes in 
buildings of moderate heights. 

In residence buildings, and in business 
buildings of moderate size, where fire- 
proofing is not a part ofthe specifications, 
this necessity does not exist, and the prac- 
tice of introducing wrought-iron pipe in 
the plumbing of these buildings certainly 
does not show good judgment. Lead is 
the most suitable material for this class 
of work, being pliable and susceptible of 
being bent and stayed at any angle to the 
main run; and, being of uniform bore, it 
presents the minimum resistance to flow, 
and minimum friction. Wrought-iron pipe 
is not of uniform bore. 
made on angles of forty-five or ninety de- 
grees, and a fall which will allow iron 
pipes to be readily emptied when water is 
shut off is difficult of attainment. All 
connections with the plumbing fixtures 
must be made on angles of ninety degrees, 
leaving the lateral runs horizontal. As 
all fittings used on wrought-iron pipe are 
larger in diameter than the pipe itself, it 
can be readily seen that, to thoroughly 
empty a system of wrought-iron pipe 
throughout a building, is an absolute im- 
possibility. The water thus collected in 
the fittings will attack and dissolve the 


the 


Its fittings are 


iron exposed, and the moisture circu- 
lating through the pipes when partially 
empty will cause rapid oxidation of the 
interior surface, all of which, when water 
is again turned on, will be discharged into 
the plumbing fixtures, making a most un- 
sightly appearance. 
water-closets, basins, porcelain tubes, etc., 
will “craze” when exposed to light or to 
rapid changes of temperature, even for a 
short time, and the iron solution will soon 
find its way into the fissures thus made, 


The glazed surface of 


and forever ruin the future appearance of 
such fixtures. 

In large fire-proof buildings, where 
main supplies and laterals are iron and 
connections to fixtures are lead, this de- 
struction of earthenware can readily be 
seen, even though but a small quantity of 
soluble salts of iron can find its way into 
the fixtures. In a building, 
where the water is often turned off for 
protection and safety during cold weather, 
there is no escape from this nuisance. 

The destruction is extended to all wash- 
able apparel, to say nothing of articles of 
food and drink, many of which may be 
changed in their appearance and compo- 


residence 


sition through chemical reaction with the 
iron, 

Galvanized pipe, from a chemical point 
of view, is far more dangerous than black 
iron pipe. The ends of the pipe and the 
interior threaded part of the fitting ex- 
posed are not galvanized ; hence the con- 
tamination of iron cannot be entirely done 
away with. Another difficulty appears, 
which is far more serious than the con- 
tamination of the water with salts of iron. 
Zinc and iron are a strong “ voltaic 
couple,” and the zinc on the inner surface 
of the pipes is always more or less rapidly 
destroyed at the expense of the iron, pro- 
ducing soluble salts of zinc, which are 
poisonous. All waters that are palatable 
contain carbolic acid, and many contain 
chlorids or sulphates. Formation of solu- 
ble salts of zinc results. Many cases of 
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acute poisoning have resulted from draw- 
ing hot water from a galvanized range 
boiler in the kitchen, and using itin mak- 
ing tea or coffee or other articles of food 
and drink; and many a family physician 
has been puzzled to know the cause of such 
ailment, erroneously ascribing it to zinc 
chlorid soldering-flux on fruit 
cans, without suspecting the real cause. 
Lead pipes quickly become coated upon 
the interior, and then become perfectly in- 
nocuous, whereas the oxid formed on the 
interior of an iron pipe is not per‘ectly ad- 
herent, as is shown by the discoloration of 
water that has stood for a little timein an 
iron vessel. When the increased cost of 
labor in putting in iron pipes is taken into 
account, the total cost of iron pipes is seen 
to be so nearly up to that of lead that the 
greater durability of the lead renders it 
cheaper in the end; it is altogethera false 
economy to make such a substitution in 
any case wherein lead pipes can be used. 


used as 


Bacteria in Water from Deep Wells. 

It has been a wide-spread popular opin- 
ion that the purity of water obtained from 
deep wells, especially from deep wells of 
the kind known as driven wells, might be 
Of late, however, there 
has arisen a doubt of the accuracy of this 
belief, and scientific 


depended upon, 


investigation has 
now shown it to be erroneous. In this 
department for February a case of sewage 
contamination of one of these wells was 
described, and examination of waters 
from a considerable number of springs 
and deep wells by the distinguished bac- 
teriologist of the State 
board of health has now shown that bac- 


Massachusetts 


teria are present in water taken not only 
from springs and open wells, but from 
carefully-guarded wells of quite extraordi- 
nary depth. 

We find in the Sanztary Record (Jan, 17) 
an account of investigations instituted by 
the board, and carried out by M. W. Sedg- 
wick, Ph. D., biologist of the board, and 
M.S. C. Prescott, S. B., reprinted from the 
twenty-sixth annual report. The results 
of the investigations conclusively prove 


that Sternberg, Abott, and other 


high 
authorities were in error in believing waters 
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from deep sources to be free from bacteria. 
Frankland, in his celebrated work, “ Mi- 
cro-organisms in Water,” evidently had 
doubts, but his investigations led him to 
believe that such waters, although, per- 
haps, not wholly free from micro-organ- 
isms, possessed a “ high degree of bacterial 
purity.” 

But even this belief must be abandoned, 
in view of results obtained in the recent 
examinations, which included water from 
springs, open wells, and tubular wells. 

We present in this review a few typical 
examples of results from each of these 
A series of springs in a country 
district of southern New Hampshire were 
examined under conditions and with re- 
sults as follows: 

Springs. No. 1,—Situated ina field on 
edge of meadow. Water comes up through 
a stratum of clay. Rate, several barrels 
per hour. Water, clear and colorless. 
Date of analysis, November 29, 1894. Bac- 
teria per cubic centimeter, on gelatine, 
252,—258; on glycerine agar, 143,—167. 

“ Open spring No, 3.--Situated in mea- 
dow at base of a wooded hill goo ft. high. 
No habitation within one-half mile. Other 


sources, 


conditions similar to those in No.2. Date 
of analysis, November 29, 1894. Bacteria 


per cubic centimeter, gelatine, 92,—105 ; 
glycerine agar, 72,—79. 

“Open spring No. 5--Open land, near 
topof a hill used in summer for pasture. 
Soil, gravelly. Date of analysis, Novem- 
ber 29, 1894. Bacteria per cubic centi- 
meter, gelatine, 193,—218; glycerine agar 
203,—217. 

“Open spring No. 6.—Low land pasture, 
by shrubs and trees, No 
buildings anywhere near. Date of analy- 
29, 1894. Bacteria per 
cubic centimeter, gelatine, 100,—43; gly- 


surrounded 
sis, November 


cerine agar, 72,—36. 

“Open Well.—Close to roadside. Sandy 
soil. Depth, about 15 ft. 
bucket. Buildings, 5 rods away. 
analysis, November 29, 1894. 
per cubic centimeter, gelatine, 509,—525; 


Operates by 
Date of 
Bacteria 


glycerine agar, 204,—228. 

“Open Well No.2.—Onhilltop. Sandy 
Operates by 
Date of 


soil. Depth, about 30 ft. 


bucket. House two rods away. 
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analysis, January 2, 1895. Bacteria per 
cubic centimeter, gelatine 248,—190; gly- 
cerine agar, 140. 

‘Open Well No. 3.—Near house. Con- 
ditions not so favorable. Depth, 15 ft. 
Bacteria per cubic centimeter, gelatine, 
602,—560; glycerine agar, 469. 

* Open Well No. 4.—On hilltop. Near 
house, but yet favorably situated. Soil, 
sandy and gravelly. Date of analysis, 
January 2, 1895. Bacteria per cubic cen- 
timeter, gelatine, 335, — 332; glycerine 
agar, 229. 

‘Spring Waters on Sale.—These were 
taken from afreshly-opened carboy. Sam- 
ple No. 1, gelatine, 223,--261; glycerine 
agar, 207,—197. Sample No. 2 (one day 
later), gelatine, 165,—157; glycerine agar, 
166, —157. 

“Driven Wells. — A sample from a 
driven well in Cambridge, depth 193 ft., 
in rather gravelly soil, gave, on analysis 
(in duplicate), 269 and 254 bacteria per 
cubic centimeter. 

‘No, 2,—A sample from a well used for 
a private supply, and operated by a hand 
pump, gave 30 bacteria per cubic centime- 
ter. In this case the sample was taken 
after several minutes of continuous pump- 
ing. The depth of this well is about tooft., 
and the soil sandy and more compact than 
in the previous case. 

‘No. 3.—Depth, 454 ft. 
cubic centimeter, 206,—214. 
“No. 4.—Depth. 254 ft, 
cubic centimeter, 150,—135. 

“No. 5.—Driven wells at Lowell; part 
(Petcock on pump, 
December 21, 1894.) Bacterial analysis 
gave, with gelatine, 228 per 

ibic centimeter, with gelatine agar, 178. 

‘No. 6.—Cambridgeport. Driven well; 
ft.; diameter, 8 in. In a 
thickly-settled, level region, not more than 
yards Charles 
Various samples from this well have been 
tested. Samples taken from pipe leading 

tank, (a) bacteria per cubic centime- 
ter, 116; (4) bacteria per cubic centimeter, 
92,—193; (c) bacteria per cubic centime- 
ter, 262,—258. 

“ No, 12.—Well on Second Street, south 
Depth, 200 ft. 


Bacteria per 


Bacteria per 


of the city supply. 


bacteria 


depth, 198 


500 from river 


estuary. 


poston, From description 


of engineer it appears that, while the pipe 
extends only toa depth of a little more 
than 200 f{t., the well was originally bored 
to adepth of over 1,200ft. Bacteria per 
cubic centimeter, 525. 

“Tt is difficult to find deep wells in un- 
inhabited or country districts, and our 
results are all derived from populous areas. 
It is possible that other results might be 
obtained from wells driven in uninhabited 
regions. 

“It is plain, however, that water abso- 
lutely free from bacteria is not ordinarily 
obtained from even deep wells, and that 
many deep wells contain as numerous bac- 
teria as are found in many surface waters.” 

Water-Closets and Baths. 

AN abstract of a paper by Wm. Paul 
Gerhardt, in Architecture and Building 
(Jan. 11), will be useful to readers contem- 
plating the erection of residences, as giv- 
ing hints upon important practical points 
neglect of which much detracts from the 
convenience and sanitation of homes. 

The following are some of the cardinal 
requirements of a well-appointed bath- 
room. It should be conveniently located ; 
it must be capable of being well heated in 
winter time; and it should have perfect 
ventilation at all times, but also be free 
from draughts, which involve danger of 
catching cold during or after bathing. 

Its walls and floors should be, not only 
sound-proof, but also protected against 
dampness, steam vapor, and water. It 
should be well lighted and comfortably 
furnished. Its dimensions should be such 
that the bath-room should not seem 
cramped, or be rendered uncomfortable by 
the vapor of hot water. The plumbing 
fixtures should be well arranged and well 


grouped, and all plumbing, and the supply 
pipes in particular, should be protected 
against exposure to frost. 

The apartment should be entirely safe 


from a sanitary point of view,— 2. ¢., all en- 
trance of sewer air must be carefully 
guarded against; and, last but not least, 
the whole room must be so arranged as to 
be easily kept clean. 

Bath-rooms should be located on the 
upper or bed-room floors of a house, at a 
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point as accessible as possible to the var- 
ious bed-rooms, though not too promi- 
nent, 

In the smaller houses there is generally 
but one bath-room, which must be con- 
veniently reached from all the chambers. 
A single bath-room for ordinary-sized 
houses is quite sufficient, particularly where 
the water-closet is in a separate apartment, 

Larger houses have several bath- rooms, 

—~one on each of the bed-room floors, or 
several bath-rooms on one floor. In the 
largest mansions of the rich each bed- 
room suite often has a bath-room attached 
to it, as the owner's fancy or purse may 
dictate. 

An undue multiplication of fixtures, be- 
sides leading to other complications, may 
require a larger supply of hot water than 
an ordinary kitchen boiler can supply. 

On the top or attic floor provision is 
often made for a servants’ bath-room. A 
servants’ bath should never be omitted, 
except in the smallest houses. Sometimes 
it may be more conveniently arranged in 
the basement or the laundry, or even in 
an alcove of the kitchen, where hot water 
can easily be had. This latter is an essen- 
tial condition, for it is a well known fact 
that servants will not use a bath-tub with 
only a cold-water faucet, necessitating 
the carrying of the hot water for a bath in 
pails. We should encourage in our do- 
mestics the maintenance of cleanliness, as 
well as provide for their comfort and 
health, and nothing will tend more surely 
to secure this than the provision of a sim- 
ple bath for the use of the servants. The 
family bath-room should be so located in 
the plan of the house that it may be quickly 
reached from the bedrooms without the 
necessity of crossing long halls or corri- 
dors, which, being often insufficiently 
heated, expose persons to the danger of 


catching cold. The bath-room may be lo- 
cated in the rear hall-room of the main 
house, or else in the middle of the house, 
or, finally, in an extension. 

The objectionable plan of placing a wa- 
ter-closet in a bath-room is often seen, 
even in American houses of a pretentious 
character. Both sanitary and esthetical 
reasons demand that they should be sepa- 
rate. Mr, Gerhardt insists that this sepa- 
ration may, in most cases, be carried out 
by skilful planning, even in small dwell- 
ings. A bath and a water-closet have, as 
a matter of fact, nothing in common, ex- 
cept the soil pipe, with which, according 
to the best American plumbing practice 
and contrary to the English practice, both 
may be safely connected, 


A New Gas Burner. 


A NEW gas-burner, much extolled for its 
increase of illuminating power, is de- 
scribed in Journal of Gas Lighting (De 
20). 

The device is a cap burner; but, instead 
of the ordinary continuous slit, it has a 
series of small holes 
arranged as shown in 
the figure. Itis scarcely 
comprehensible that 
this slight difference 
should make a differ- 
ence of 233 per cent. in 
the illuminating power 
in a burner consuming 
3.1 cubic feet of gas per 
hour; yet this gain is 
alleged on no less an 
authority than M. H 
Leicester Greville, the chemist of a 
laige gas company in England, and a fre- 
quent contributor to the current literature 
of the gas industry. 
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Current Leading Articles on Domestic Engineering in the American, English and British Colonial Magazine 


Reviews and Engineering Journals—See lntroductory. 


Heating and Ventilation. 


3612. Heating Two Blocks of Flat Houses 
from One Boiler Plant (Vescription with plans), 
Eng Rec-Jan. 11. 700 w. 


*3693. A New System. Leicester Allen (To 


compete with steam or hot water by forced cir- 
culation of hot air), Dom Engng-Jan. 16c0 w. 
*3694 Heat Regulation. Fred W. Powers 
(In a blast apparatus applied to a hot air fur- 
nace). Dom Engng-Jan. 600 w. 
*3695. Blast Heating. George D. Hoffman 


We supbly cohies of these articles. See intreauctors 
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(Application of the new sysiem. Illustrated 
detailed description). Dom Engng-Jan. goo w. 

*3696. Electricity vs. Hot Air (Some consid- 
erations on whether electricity will supplant hot 
air, by a practical furnace man), Dom Engng- 
Jan. 1000 w. 

3795. Comparison of the Methods in Com- 
mon 'Jse for Driving Fans. William G. Snow 
(Considered with reference to first cost, expense 
of running and adaptability). Heat & Ven- 
Jan. 15. 2500 w. 

3807. Forced Blast Warming with Furnaces. 
George W. Kramer (An able discussion of a 
method of warming and ventilating which ap- 
pears to be coming into favor, It is a combina- 
tion of forced circulation with warm air furnace 
heating). Met Work-Jan. 25. 4000 w. 

3812. Hot-Water Heating in a St. Louis Res- 
idence (Detailed illustrated description of hot- 
water heating plant—closed system). Eng Rec- 
Jan. 25. 2800 w. 

$3888. Expired Air and Problems of Ventila- 
tion (Important contradictions of certain accep- 
ted views. The injurious effects of expired air 
are attributed almost wholly to increase of car- 
bonic acid and decrease of oxygen. Doubt is 
thus thrown upon advanced theories of ventila- 
tion. These views seem likely to arouse discus- 
sion). Pop Sci M-Feb. 900 w. 

3889. The Heating and Lighting of the 
Philadelphia Bourse (Iilustrated detailed descrip- 
tion). Eng Rec-Feb. 1. 3000 w. 

3905. The Fan and Furnace System of 
Heating and Ventilation. Walter B. Snow (The 
system 1S claimed not to be new, as some have 
supposed. An instance of a successfully work- 
ing apparatus of this kind, as erected in the 
mansion and greenhouses of Baron Hugel, at 
Schonbrunn, Germany, 45 years ago is given, 
and it is also stated to have been used for heat- 
ing large factories in England about the same 
time. The introduction of small cheap motors 
now promises to greatly extend the use of the 
system), Met Work-Feb. 1. 1000 w. 

3908. The Incandescent Fire Frame. How 
to Burn Coke (Describes the ‘' incandescent fire 
frame,” whereby it is claimed much more satis- 
factory resulis are obtained than by the more 
ordinary grates, etc.). Am Gas Lgt Jour—Feb. 
3. 8oow. 

3969. Electric Heating. W. S. Hadaway, 
Ir. (Electric heating is treated in this paper more 
particularly with reference to housc heating, car 
heating, &c., than with reference to its technical 
side asa branch of electrical engineering, al- 
though the latter is not ignored. It is an ex- 
haustive dissertation upon the subject, by an en- 
tirely competent author, and gives a full outline 
of progress to date, while it also in some meas- 
ure forecasts the future of the art). Heat & Ven- 
Feb. 6000 w. 

3970. Heating and Ventilating of Large 
Churches. Henry B. Prather (Paper read be- 
fore the Am. Soc. of Heat & Ven. Engs. How 
to proceed from beginning to end—architect and 
heating engineer co-operating--in order to 
achieve marked success in heating and ventilat- 
ing churches. Causes of failure are stated, and 


supply copies of these articles. 
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remedies for them suggested. A good paper, 
with discussion), Heat & Ven-Feb. 3500 w. 

3971. Screwed Fittings for High Pressure. 
Hugh J. Barron (Paper read before the Am, Soc. 
of Heat & Ven. Engs. A practical paper in 
which the superiority of forged fittings over cast 
fittings is urged. Discussion). Heat & \en- 
Feb. goo w. 

3972. Methods of Insuiating Underground 
Systems of Steam Piping. R. C. Carpenter 
(Read before the Soc. of Heat & Ven Engs. 
Results of experience, with diagrams showing 
loss of heat from pipes under different condi- 
tions. Discussion). Heat & Ven-Feb. 3500 w. 

3973. Forced Blast Warming with Furnaces. 
George W. Kramer (Read before the Am. Soc. 
of Heat & Ven Engs. An _ illustrated paper 
dealing with both the theoretical and practical 
principles involved in this system of heating, 
with examples of its successful application. Dis 
cussion), Heat & Ven-Feb. 5000 w. 

3975. The Cooling of Closed Rooms. Her 
mann Ejisert (Read before the Am. Soc. of Heat 
& Ven. Engs. Cooling rooms is treated as 
negative heating, exterior things being heated 
by heat abstracted from the enclosure. Fqua- 
tions for positive heating apply to negative heat- 
ing when signs are changed. A study in arti- 
ficial refrigeration. Discussion). Heat & Ven- 
Feb, 6000 w, 

4014. Operating a Steam-Heating Plant. 
W. Hl. Wakeman (The case of a plant where 
exhaust steam is used under 1 |b. pressure, in 
connection with live steam coils, one supple- 
menting the other). Am Mach-Feb. 6. 1600w. 

4039. Hot Blast Heating System ina Boston 
Church (Illustrated description of an interesting 
installment. A good study in this system of 
heating. The air is taken in at an altitude of 
fifty feet to avoid the introduction of dust). Eng 
Rec-Feb. 8. 800 w. 

Plumbing and Gas Fitting. 

*3692. Lead vs. Iron (Opinions of those who 
are well: qualified by knowledge to speak. All 
decry the growing substitution of iron for lead 
pipe in plumbing). Dom Engng-Jan. 2400w. 

3701. Plumbing in the Carnegie Building 
(Illustrated general description of the water- 
supply system, pump and tank connections). 
Eng Rec-Jan. 18. 1400w. 


Miscellany. 


+3562. A Practical Point in the Use. of 
Disinfectants and Antiseptics. A. G, Young 
(This article demonstrates that comparatively 
inefficient antiseptics may be made active and 
efficient by applying them at proper tempera- 
tures—as first intimated as possible by Koch, 
but until now, not much considered. Even a 
solution of common washing soda, when heated, 
becomes active as a disinfectant), San-Jan. 
i600 w. 


3974. 


A Draft and Blast Pressuure Gauge. 
J. H. Kinealy (Read before the Am. Soc. of 


Heat & Ven. Engs. Describes a new instru- 
ment by which pressures can be indicated to 
within 0.01 inch of water column. Discussion). 
Heat & Ven-Feb. 750 w. 


See introductory. 
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{vticles velatin st» special aphlications of electricity are occasimally indexed under head of Mechanical 
Engineering, Mining and Metallurgy, Railroading, and Domestic Engineering. 


Preservation of Gas and Water Pipes 
from Electrolytic Action. 

THIS subject has been given most care- 
ful attention, and electrical engineers are 
apparently making good progress in meth- 
ods for preventing injury to earth-covered 
pipes by return currents of the trolley 
systems. Considerable exaggeration has 
characterized the popular newspaper ac- 
counts of the effects of electrolysis upon 
gas and water-pipes; but this exaggera- 
tion has done no harm, since the injury is 
an admitted fact, and needs to be guarded 
against if future trouble is to be avoided. 

The present status of progress in the 
prevention of this evil is set forth by Mr. 
John Gray in 7he Electrical Review (Jan. 
3). The corrosion takes place, not at 
points where the deflected currents enter 
the pipes, but where the currents, having 
passed through the pipes a certain dis- 
tance, leave these temporary conductors 
to pass back to the main circuit. The 
resulting corrosion is proportional to the 
magnitude of the deflected current, but, 
as italso depends upon the nature of the 
surrounding earth-covering, it varies with 
the quantity of moisture and saline con- 
stituents present inthe soil. The deflected 
currents in the single trolley system are 
shunted from the rails to the pipes through 
the more or less moist intervening soil, 
and go back to the main circuit the same 
way. In some cases the part of the main 
current thus shunted from the rails 
amounts to forty or fifty per cent. 

Mr. Stuart Smith's investigations in San 
Francisco led to the discovery of positive 
and negative zones. ‘He found that 
there was a zone in the neighborhood of 
the power station, where the pipes were 
positive to the rails; then a short neutral 
zone; and beyond that a zone—by far the 
largest-- where the pipes were negative 
to the rails. The resistance of the pipes 


was found to be made up almost entirely 


of the resistance of their joints, the sec- 
tion of metal in the pipes having very 
little influence. This fact explains the 
unexpected result that the resistance of 
the gas pipes was found to be rather less 
than that of the water pipes, the joints of 
gas pipes having usually less resistance 
than those of water pipes. This discovery 
of Mr. Stuart Smith’s—that the resistance 
of underground gas and water pipes is 
located almost wholly at their joints—has 
an important bearing on the remedies pro- 
posed for getting rid of electrolytic corro- 
sion. In many of the proposed plans the 
current in the pipes is increased instead of 
diminished. Evidently at each high- 
resistance joint a stray current will pass 
round the joint through the ground, and 
accelerate corrosion where it leaves the 
pipe surface. Unless gas and water pipes 
have been laid down with joints of good 
conductivity, any effective scheme for 
reducing electrolytic corrosion in these 
pipes must reduce the current flowing in 
them to a minimum.” 

With reference to a statement made in 

Mr. Wilkinson's “ Notes on Electric Tram- 
ways” in the United States and Canada, 
—which mentions the various phases 
through which attempts at preventing 
electrolysis have passed,--Mr. Gray quotes 
from the work named the following pas- 
sage: 

“As the earth presents an almost in- 
finite mass compared with the rails, it was 
assumed, in the first instance, that a return 
of least resistance would be secured by 
well earthing the negative poles of the 
dynamos, The coal bill, however, stimu- 
lated inquiry into the losses in transmis- 
sion of electric energy. On many lines of 
five to ten miles, the voltage at the most 
distant section between trolley wire and 
rails was only fifty per cent. of that gen- 
erated at the station. Someimprovement 
was mide by sinking deeper earths into 
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moist soil and connecting the same to 
more distant points on the rails. But at 
the best this was unreliable and variable, 
and it was noticed that improvement was 
more marked when attention was turned 
to the rails themselves as the best return 
conductors,” 

Upon this statement the following com- 
ment is made: “The conductivity of the 
rails was improved by bridging over the 
high-resistance joints by iron and copper 
bonds. Inthe next stage, the rails were 
connected at intervals to the water and 
gas pipes,—a step which created a satisfac- 
tory reduction of resistance in the return 
circuit, but led to a great increase of elec- 
trolytic corrosion and pitting of the gas 
and water pipes. To mitigate this action, 
the affected parts of the pipes were con- 
nected by cables to the negative poles of 
the dynamos. This led to the use of a 
supplementary wire consisting of a bare 
copper rod, laid between the rails, and con- 
nected to the rails on each side of the fish 
plates. But, as this supplementary con- 
ductor made no allowance for the increase 
of the current as the power station was 
approached, it was considered better to 
adopt separate return feeders connected 
to the rails every five hundred feet, these 
feeders being increased in section and 
number as the lines neared the generating 
station, These feeders were not insulated, 
and consequently they were only a partial 
improvement on the supplementary wire.” 

‘*Mr,. Wilkinson considers that the sep- 
arate feeder system would completely get 
rid of the stray currents, if they were in- 
sulated. He says: ‘ Let the negative poles 
of the dynamos be directly connected to 
the rails by insulated cables, but not tothe 
earth at the station, and the current will 
then be kept within the rails and return 
feeders. The only chance for current to 
pass to earth would be as a shunt round 
bond joints of high resistance or insuffici- 
‘nt conductivity; and, should this occur, 
t will only cause electrolytic corrosion at 
such joints, and not on underground pipes 
ind cables.” This view of Mr. Wilkinson's 
appears to be erroneous. There will still 
be acurrent from the pipes to the earth 
inder the end of each feeder where it is 
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connected to the rail. The corrosion will 
therefore not be got rid of by this plan, 
but only more widely distributed over the 
pipes. That in itself, of course, is an ad- 
vantage, but something more requires to 
be done. 

“ Mr. Jenkins thinks electrolysis can be 
prevented only by keeping all parts of the 
rails at the same potential,—a thing im- 
practicable in practice, since Mr. Gray 
pointed out that it would require an infi- 
nite number of rail feeders; but the poten- 
tial of the rails may be regulated accord- 
ing to a plan proposed by Mr. Jenkins: 
(1) by adjusting the resistance of the re- 
turn feeders so that they have all the same 
drop when equally loaded ; (2) by working 
the return feeders at the same density,and 
therefore with a drop depending directly 
on their length. In the first case the re- 
turn feeders are run in parallel at the 
station off dynamos in parallel; in the 
second case, the feeders must be run off 
separate dynamos at different voltages, or 
some device must be used to vary the 
voltage.” 

This system Mr. Gray thinks more per- 
fect than Mr. Wilkinson's, but it will not 
completely get rid of electrolytic corrosion. 
Mr. Harold P. Brown’s plan is considered 
by Mr. Edison (and is also commended by 
Mr. Gray) as good, but Mr. Gray thinks it 
would be improved by combining it with 
the system proposed by Mr. Jenkins. 

“Mr. Brown's plan is to keep all parts 
of the underground pipes at least a few 
volts below the rails and the surrounding 
earth. If this is carried out, there can, of 
course, be no current passing anywhere 
from the pipes to the earth, and conse- 
quently no electrolytic corrosion of the 
pipes. Mr. Brown attains his object by 
connecting the pipe systems near the 
power-house by an insulated feeder to one 
of the dynamos with a voltage twelve 
volts in excess of the normal voltage of the 
other dynamos whose negative terminals 
are connected to the nearest point of the 
rails. This has theeffect of keeping the 
pipes near the power-station a few volts 
below the rails above them, and, of course, 
puts the potential of pipes still further off, 
below that of therails by a greater amount. 
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The drawback to this plan is that it con- 
siderably increases the flow of the current 
in the pipes, and thereby increases corro- 
sion at high-resistance joints. Mr. Brown 
obviates this somewhat by prolonging his 
insulated feeder and connecting it to the 
rails at their most distant point, whereby 
the great difference of potential between 
the rails and the pipes at that point, anc 
the consequent flow of current through the 
pipes, are reduced. Though this system is 
cheap and considerably reduces corrosion, 
there must still be a considerable cur- 
rent in the pipes, and, in view of the 
results of Stuart Smith's experiments al- 
ready mentioned, this must always pro- 
duce considerable corrosion in the course 
of time at the pipe joints. A combination 
of Mr. Brown’s system with the equipoten- 
tial rail system proposed by Mr. Jenkins 
would lead to an improvement on both 
systems, as only the comparatively small 
stray currents between the feeder ends 
would be collected in the pipes, and harm- 
lessly drawn off by Mr. Brown’s clamp and 
insulated feeder. 

* By such devices there can be no doubt 
that electrolytic corrosion of pipes, if not 
completely eliminated, can be very much 
reduced.” 

Ventilated Inclosed Arc. 

To avoid the use of the higher drop of 
potential hitherto needed for inclosed arcs 
as contrasted with open-air arcs, the flat- 
tening of the carbon points (which results 


in greater or less obscuration of the light 
when the usual potential drop is employed 
with inclosed arcs), or the mushroom for- 
mations upon the carbons which result, in 
these arcs when a lower potential drop is 
used, Mr. Louis B. Marks, of New York, 
has devised a ventilated inclosed arc. The 
device is described and illustrated in 7%e 
Electrical Engineer (Jan. 15), from which 
we make an abstract. The envelope, /, is 
provided at the top with a loosely-fitting 
cap, #2, touching the cylinder only at four 
projections, in the center of which is a cir- 
cular or conical tube, C, through which 
the positive electrode, 2), is fed to the arc. 
The negative electrode, by reason of its 
slower rate of consumption, may be smaller 


in diameter than the positive. The outer 
portion of the cap is enlarged into a_bell- 
shaped flange, the rim of which is brought 
closely adjacent to the exterior Wall of the 
envelope. Thus there is provided a nar- 
row annular passage for the outside air 
into the envelope, one of the walls of this 
passage being formed by the envelope, 
which, by reason of its higher temperature, 
heats the entering air in itstransit. The 
tubular opening through which the elec- 
trode feeds is made slightly conical in 
shape, the enlargement at the top being 
only a little greater than the diameter of 
the electrode, so as to permit a free feed of 


VENTILATED ENCLOSED ARC 
the latter and to afford an obstructed 
egress for gases from the envelope. 

The lower part of the tube is flanged 
away from the electrode as shown, this 
form serving as a deflector for the upward 
currents around the positive carbon, the 
flange at the same time forming a deflect- 
ing-wall for the ingoing air and directing 
the latter outwardly toward the walls of 
the envelope. The tendency with this ar- 
rangement is for all egress to take place 
by way of the central tubular opening, and 
allingress by way of the bell-shaped 
chamber. 

The arrangement of the cap, as above 
described, deflects the ingoing air into the 
downwardly-moving portion of the con- 
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vection current, where it is intimately 
mixed with the gases already formed in 
the envelope and raised in temperature, 
so that it is intensely hot by the time it 
reaches the arc. 

A highly-important result which follows 
from the distribution of 
described is that the resistance of the arc- 


air-currents as 


stream, instead of being considerably in- 
creased, as is the case with other inclosed 
arcs, remains practically the same as in an 
open-air arc. The length of arc for a 
given drop of potential is therefore prac- 
tically the same as that of an open-air arc 
of the same drop of potential. 

Because of the flow of convection cur- 
rents of arc gases mixed with atmos- 
pheric air, the electrodes do not burn 
blunt, as in ordinary inclosed arcs, but 
have the 


formed in open air. 


much same shape as points 
The crater formed in 
the positive is substantially uniform in 
curvature, while the apex of the negative 
is pointed and well centered with refer- 
Thus 


there is practically no obscuration of light, 


ence to the crater of the positive. 


as in the usual inclosed arcs where the 
electrodes burn to blunt points. The light 
is claimed to be steady and efficient at 
practically as low drop of potential as with 
open-air arcs, 

In addition, it is asserted that lamps 
with this type of envelope can be run at 
forty-five or fifty volts, and the carbons 
have a life of fifty hours. The difficulties 
named above arise from the isolation of 
the carbons from oxygen, and the ventila 
tion appears to be just the remedy needed. 

German Report on Glow Lamps. 

A TRANSLATION of a report of a com- 
mittee of representatives of German elec- 
tric-supply undertakings, from Eilectro- 
technische Zeitschrift, is printed in The 
Electrician (London, Jan. 3). This report 
deals with glow-lamps and their faults, 
with a view to their improvement, and de- 
scribes an elaborate experimental investi- 
gation, with the results and conclusions 
arrived at by the committee. We will pre- 
sent the nain features of this important 
report in the form of an abstract. 

The first question to be settled was the 


determination of existing faults, and how 
far general complaints of quality and life 
were justified by the facts. 

In general, these experiments have 
shown that the complaint of consumers— 
viz, that the lamps were bad—is quite 
justified. 
found in careless sorting, careless mark- 
ing, low efficiency, and short life. 
electrician 


The reasons for this opinion are 


Every 
make 
photometrical tests will have found that 
the sorting and marking of lamps of nearly 
all makers leaves much to be desired. In 


who is accustomed to 


fact, nearly always the cardle power and 
watt consumption differ from the figures 
guaranteed. 

Tests made on about seventy 16-c. p. 
lamps for 110 volts, and supplied by eight 
different German firms, showed a variation 
in the candle-power from 7.82 to 22.85 
(Normal-Kerze). While the lamps were 
marked for a watt consumption of 314 to 
3% watts per candle, the current absorbed 
varied from 43 to 0.63 ampere, and the 
watt consumption per candle from 28 to 
6 3 watts. 


Tests made on another twenty 16-c. p. 


lamps for volts, supplied by a well-known 
the 
21.6 candles, or 


firm, showed a variation in candle- 


power of from 10.21 to 


more than 50 percent. These lamps were 
specially supplied for testing purposes, and 
consumed 4.1 watts per c. p. 

Of five 16-c. p. 3%-watt lamps, made by 
another well-known firm and picked out 
of a larger quantity, one gave out at once, 
another emitted only 10.21 c. p., a third 
13.6, c. p.and the remainder 16.02and 16.63 
37 watts per candle. 

In the case of another ten 16-c. p, 110- 
volt lamps, made by a third well-known 
firm and also taken frdm a larger quantity, 
the candle-power ranged from 159 to 22 


The average watt consumption was 


candles, and the average consumption was 
3% watts, but, after forty-eight hours, the 
candle-power had fallen by 40 to 60 per 
cent., while the average watt consumption 
had risen to 5.6 watts per candle. 

In 2%-watt lamps examined the condi- 
tions were found to be the same, Onlya 
few lamps gave one candle for every 2% 
watts, and most makers supplied 3'%-watt 
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lamps as 2'-watt lamps without any 
scruple. 

Of course these results are calculated to 
destroy confidence in the statements of the 
manufacturers of glow-lamps, and they 
have only themselves to blame for the dis- 
credit. A reason is assigned for the fact 
that the difference in illuminating power 
between an 8-c, p, lamp and a 20-c. p, lamp 
which has been purchased asa 16-c. p. lamp 
is not at once detected. Everyone who has 
carried out photometrical work will know 
that, even for a trained eye, such detection 
is dificult. The reason for this is mainly 
that the specific luminous power—z.¢., the 
luminous power per unit of surface—is 
generally the same in lamps of different 
candle power. Ifa 16-c. p. lamp is placed 
in a group of 20-c. p. lamps of the same 
specific luminous power, then for most 
eyes it is difficult to observe the differ- 
ence, and for the general public probably 
it is impossible. If the sorting and mark- 
ing of lamps are badly done, examinations 
of lamps as to economy and life show no 
better results. 

The useful life of lamps is here meant,— 
that is, the time in which the candle power 
of the lamp becomes lessened about twenty 
percent. A lamp deteriorated to that ex- 
tent should be replaced, although it may 
continue to give light for a much longer 
period. Generally a period of 800 to 1,000 
hours is given for 3- to 3%-watt lamps, 
Formerly a period of 1,000 hours was 
usual. As a rule, however, less than 800 
hours is not given. Such life can easily 
be attained in high-vacuum lamps, when 
life is understood to be the time from the 
first use of the lamp to its final giving out. 
On several occasions lives of 1,500 to 2,000 
hours have been obtained. Such figures 
are, however, of absolutely no value, as all 
lamps, before giving out, have already 
reached a small candle-power, and are in- 
sufficient. 

By a “candle power” the “mean candle 
power” should be understood, measured 
in two directions vertical to each other. 
The candle power varies, as is well known, 
according to the position of the lamps, 
and can vary as much as twenty per cent. 
between two positions. It is difficult to 


say in which position a lamp possesses its 
largest candle power, even when we are 
comparing lamps of the same kind. It will 
be nearly correct, if the lamp is placed in 
such a position on the photometer that an 
imaginary straight line passing through 
the terminals of the filament is at right 
angles to the photometer bench. By 
‘*mean candle power” will then be uncer- 
stood the average attained by this meas- 
urement, and a second one in which the 
imaginary line is rotated through go”. 

If this “useful life” and “ mean candle 
power ” be employed for calculations, then 
bad results are obtained with all lamps at 
present in the market. As an instance, it 
may be mentioned that in ten 16-c. p. 3%- 
watt-lamps of well-known makers the 
average actual life was 1,450 hours, and 
six lamps even attained a life of over 2,000 
hours. The “useful life,” however, was 
only about 400 hours. Five lamps of the 
same size, of another maker, had an actual 
life of 741 hours, and a “useful life’ of 366 
hours. Ten lamps of the same size, made 
by a third firm, gave an average actual life 
of 1,435 hours; six lamps burned for more 
than 2,000 hours; the “ useful life,” how- 
ever, was only 150 hours, 

It must be remembered that the lamps 
examined were those produced by manu- 
facturers of the better class; the lamps 
produced by smaller concerns are not likely 
to be even as good. 

In ordinary lamps, such as consumers 
buy in shops, the “useful life” should 
never be taken to exceed 400 hours, and, 
therefore, in calculation, this figure should 
be employed, instead of 800 to 1,000 hours. 

The remarkable fact is clearly brought 
out in this report that, during the fifteen 
years since glow-lamps have been in use, 
they have deteriorated, instead of im- 
proved. 

The report concludes with a draft of a 
specification for the supply of lamps of 
this kind, which is recommended for adop- 
tion when contracting, and it includes a 
standard of voltage, candle power, and 
watt-consumption with which they must 
accord, when tested, within plus or minus 
2 per cent. in the voltage, and plus or 
minus 6 per cent. in the two other require- 
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ments, It also includes a description of 


the tests, and a guarantee, to be given by 
the seller, that, at the end of the term 
agreed upon as the useful life of the lamps, 
they shall not have deteriorated more than 
twenty per cent. in illuminating power. 


Present Status of the Storage Battery. 
M. MAURICE BARNETT, in a paper re- 
cently read before the Northwestern Elec- 
trical Association (Electrical Engineer, 
Jan, 22), attributes the change of attitude of 
electrical engineers and station managers 
toward the storage battery to four causes. 
“First: litigation no longer stands in 
the way of the use of any of the standard 
types of batteries. Second: the applica- 
tion of special types of batteries to spe- 
cial kinds of work has resulted in a vastly 
improved performance of battery plants in 
meeting the exigencies of station work. 
This refers specially to performance of 
battery in acting as a reservoir for storing 
the energy represented by the difference 
between the average and the maximum 
load, as a regulator of pressure on circuits 
subject to varying demands, and asa trans- 
former using high voltage charging cur- 
rents and discharging at any lower voltage 
desired. Third: it is generally recog- 
nized that plants part steam power and 
part storage battery are cheaper than all 
steam power and part storage battery plant 
would be for the same work. Fourth: 
the use of batteries in sub-stations fre- 
quently permits a saving in conductors 
between the central and the sub-station. 
“With regard to litigation, it may be 
said that formerly, when one bought a 
storage battery, one contracted the liabil- 
ity toa law-suit at the sametime. It is 
now generally known that the incubus on 
the storage-battery business has been re- 
moved, One large company, ably man- 
aged, has obtained control of this business 
by securing to itself the right to manufac- 
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ture in the United States storage batteries 
of all the important types heretofore de- 
veloped.” 


The National Electrical Exhibition. 

OF this exhibition, to be held in New 
York in May, of the present year, 7he 
Electrical World (Feb. 15) says that “the 
numerous contracts already closed by the 
National Electrical Exhibition Company 
assures the success of this enterprise, 
which contains so much of interest to all 
those engaged in the electrical industries. 
All of the larger companies have taken 
space and the majority of them 
planned features that will be both instruct- 
ive and interesting to the general public, 


have 


showing not only the practical applica- 
tions of electricity, but how results are ac- 
cor plished, etc. 

“All the branches are already repre- 
sented, exhibits of electric lighting, elec- 
tric railways, telephones and telegraphs 
being in preparation, as well as displays of 
electrical supplies. This being the first 
exhibition of the kind ever given in New 
York, there appears to be a general desire 
on the part of all concerned to make its 
proportions truly representative of the 
electrical industries. 

“One of the most attractive and in- 
structive exhibits will be that of the Edi- 
son Electric I|luminating Company of New 
York, This display will occupy a space of 
over 1000 square feet, and will comprise a 
complete demonstration of the applica- 
tions of electricity for domestic purposes. 
The most improved metrods of house 
lighting will be shown in detail, and elec- 
tric heating; also cooking by electricity.” 

The indications are at present, that this 
is to be one of the most important electri- 
cal events of the year, when taken in con- 
nection with the great gathering of elec- 
tricians which will take place, also in New 
York, while the exhibition is going on. 
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Current Leading Articles on Applied Electricity in the American, English and British Colonial Electrical 
and Engineering Journals— See Introductory. 


Lighting. 
*3565. Electric Lighting in 1895 (The his- 
tory of the electric light industry in the United 
Kingdom), Jour Gas Lgt-Dec. 31. goo w. 


We supply copies of these 


articles. 


*3579. The Electric Lighting of Walsall. 
Ill. (Descriptive). Elec Rev, Lond-Jan. 3. 
2000 w. 


3618. 
See introductory. 


The Edison Electric Illuminating Co. 
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of New York. Ili. Jos. Wetzler (A full histor- 
ical account of the growth and progress of this 
company). Elec Eng-Jan. 8. 16000 w. 
*3632. The Glow Lamp Question in Ger- 
many (Keport of a committee ot Representatives 
of German Electric Supply Undertakings. From 
the Liectrotechnische Zet Elect’n-Jan, 
3. 3000 
*3634 Ayr Electricity Works (Illustrated 
description). Elec Eng, Lond-Jan. 3. 5500 w 


cArift), 


3644. Insulation and Testing of Arc Ci cuits 
Alex. Dow (A discussion regarding the insula 
tion resistance necessary, and practical tests re- 
quire 1, Ww circu ts of 100 are lamps In Series, 
the conduc'or being **weatherproof” wire, strung 
on glass insulators in the usual manner). Elec 
Engng-Jan 

3664. The Absorption of Light Rays Through 
Transparent and Translucent Glass. Th. Stort 


(Considering whether losses of light take place 


and the extent, etc.). Pro Age-jan.15. 800w, 

3070. ri Marks Ventilated Enclosed Arc. 
Ill. (An envelope designed by Louis B. Marks, 
in which a limited circulation of air takes place). 
Elec Eng-Jan. 15 700 w. 

*3683. Iligh Tensionand Low Tension Sup 
ply Alb Gay (The object of the article ts, if 
possible, to reduce the friction existing between 
the votaries of these two systems Ihe faults of 
each are enumerated, and their effect upon each 
other pointed out). Elec Rev, Lond Jan. 10, 
2800 w. 

3770. American Apparatus in the Municipal 
Lighting Plant, Odessa, Southern Russia (De 
scriptive of the plant and the special and peculiar 
requirements that had to be met). Elec Eng- 
Jan. 22 1400 W. 

3771 Modern Apparatus vs. F xisting Condi- 
tions W. | Buckley (Abstract of a paper read 
before the Northwestern Elec. Assn., Milwaukee. 
Points of interest in electric lighting, with sug- 
gestions vers of new apparatus Elec | bg- 
Jan 22. 500 W 

3772. Storage Batteries in Central Stations. 
Maurice Barnett (Abstract of a paper read before 
the Northwestern E! \ssn. Keviewing the 
causes of change in public sentiment in regard to 
the sto age battery, and consi lerur g, inaye neral 
way, the adaptability, performance and economy 
of the storage battery in a central station). Elec 


Eng-Jan. 22. 2800 w 


3563 The Cost of Incandescent Lighting 
from Central Stations. W. D. Marks (An argu- 
ment and incentive for higher economy lamps). 
Elec Eng-Jan 29. 1000 w 

#3899, Che Depreciation of Electric Arc 


Lighting (Critical review of a paper by Albert 
Sche'ble, entitled Illumination versus Glare’’). 
Jour Gas Lgt-Jan. 21. 1300w. 


3901, Iilumination of the Municipal Casino 
of Royan (Illustrated description). W Elec- Feb. 
I, 1000 Ww. 

*3964. German Wiring Rules (Abstract from 
the Lilektrotechnische Zeitschrift. Abstract of 
the more important rules, which apply to electri- 
cal installations with potentials up to 250 volts 
between any two conductors or one conductor 


We supply copies of these articles. See introductory 


and earth, with the exception of underground 
networks and electro-chemica! plants). Un- 
Jan. 24. 1200 w. 

Power. 

#3578. The Electrolytic Action of Return 
Currents in Electrical Tramways. John Gray 
(Reference is made to the experiments of Mr 
Stuart Smith, and the writings of Mr. Wilkin- 
son, with Mr. Jenkins’ discussion on Mr. Wil- 
kinson’s paper. Mr. Brown's system is explained 
and comments are made). Elec Rev, Lond-Jan. 
3. 2000 W. 

36036. Electricity in Mining. Sydney F. 
Walker (A review of the progress of the past 
twenty years). Elec Eng, Lond-Jan. 3. 2000w. 


3646 fhe Detroit Railway ; Its Power 
Ilouse and Other Features (Illustrated detailed 
description) Elec Ind-Jan. 2000 w. 

* 


3649 A Novel Electric Brake. Frank M 
Ashley (I!lustrated description of a new system 
with a small storage battery in each car). Elec 
Fow-Jan. 700 w. 
3652. TheCompound Dynamo. George F, 
Lecture delivered before the Henry Elec- 
trical Club Ihe paper treats of the function, 
uses, methods of working, etc.). Elec Pow-Jan. 
3000 w. 


*3653 Alternators. M. 1. Pupin (Historical 
review of the steps that led to the use of the al- 
The method of 
armature winding is illustrated, and ways of 

alternator) Elec Pow-Jan. 


ternator and the transformer. 


constructing the 


2000 W, 


3073 Selecting an Flectric Motor. G. H. 
Zahn (Difhculty in the selection due to the im- 
perfect manner of raing electrical machinery). 


W Elec-Jan. 18. 2300 w. 

3675. Official Report of Experiments in Elec- 
tric Propulsion on the Erie Canal (Full text of 
the report of Charles R. Barnes, from which it 
will be seen that the system is looked upon with 
much favor) W Elec- Jan. 18 2200 w. 

3680. Three-Phase System at Concord, N. 

(Illustrated description), Elec Wld-Jan. 18. 
1600 w. 
3685. * Past and Present Obstacles in the 
Storage Battery Development.” L. Epstein (A 
review of the paper on this subject lately pre- 
sented by Mr. Carl Herit and claiming that 
England is far in advance of the United States in 
tHe development of the storage battery). Elec 
Kev, Lond-Jan, 10. 1600 w. 


3713. Distribution of Electrical Energy from 
a Central Station (Abstract of, and comment on, 
a paper read by William C, L. Eglin at the meet- 
ing of the Engineers’ Club at Philadelphia. He 
described in detail the method of distributing 
electrical energy in large cities). Am Gas Let 
Jour-Jan. 20. 1200 w. 

*3714. Motor Care and Repair at Indian- 
apolis. (Scientific testing methods in daily 
practice—Improvements in armature coils). St 
Ry Kev-Jan. 15. 3000 w. 

*3718. The Boosterin Railway Work. J. 
B. Scott (Largely descriptive of its use in the 
City and Suburban Railway, of Baltimore, Md). 
St Ry Rev-Jan. 15. 1600 w. 


ad 
d 
| } 
49 
Ai 
‘ 
a 
| 
4 
Pid 
| 
\ 
q 
| 
| 
d 
ta 
‘A 
} 
A 


*3720. The Storage Battery for Street Car 
Traction (A protest from storage battery people 
against an article in the September number of 
this paper), St Ry Rev-Jan. 15. 2200 w. 

3727. The Storey Motor or Dynamo (lIIlus- 
trated description of a machine not only trans- 
mitting power in the ordinary way, but specially 
adapted for direct driving and an enormous 
range of work), Can Eng-Jan. 1200 w. 


*3732. An Electric Pumping Installation. 
Philip K. Bjorling (Illustrated description of an 
electric pumping installation which has been 
working withcut intermission since 1891), Col. 
Guard-Jan. 10, 1200 w. 

*3760. A Steel Cased Motor (Illustrated 
description of machines claimed to be practically 
devoid of external magnetic field, and on this 
account well adapted to ship work. Test runs 
are given). Elect’n Jan. 10, 400 w. 


3769. The Doushea Method of Charging the 
Fields of Large Central Station Dynamos 
(The advantages and disadvantages of the three 
methods are stated. and the Doushea Method, 
which is claimed to obviate the difficulties of the 
three systems, is explained). Elec Eng-Jan. 22. 
1000 w. 

3782. Arnold Electric Power Station System 
(Illustrated description of the central station of 
the Fort Dodge, la., Light and Power Company. 
It is the first plant built according to this sys- 
tem). Elec Wid-Jan. 25. 2000 w. 


*38s50. Trials of Alternate-Current Plant at 
Dover Electric Supply Station (Extracts from a 
report by Profs. A. B. W. Kennedy and 5. P. 
Thompson. The tests had for their main object 
the determination of the capacity and efficiency 
of the plant). Elect’n-Jan, 17. 2000 w. 


*3853. The Better Utilization of Central 
Stations. Dr. Raschin /'/ndustrie Llectrique 
(Favoring the reduction of the tariff for energy 
consumed by motors). Elec Rev, Lond-Jan. 
17. 2000 w. 

3864. Electric Elevators, with Detailed De- 
scription of Special Types. Frank J. Sprague 
(Read before the Am. Inst. of Elec. Engs. 
5000 in operation in New York city alone. De- 
tails of recent machines), Elec Eng-Jan. 29. 
8000 w. 

*3953. Alternate Current Transformers (Re- 
view of a lecture by Dr. J. A. Fleming, the first 
of four Cantor lectures on this subject). Engng- 
Jan. 24. 1000 w. 


4004. The Calculation of Alternating. Cur- 
rent Transmission Circuits. P. M. Heldt (The 
article explains in a clear and simple manner 
the method of calculating the factors to apply in 
the determination of the size of conductors*for 
alternating circuits). Elec Wld-Feb. 8. 2500 w. 


4047. Electric Power Transmission of Nia- 
gara. Ill, Orrin E. Dunlap (An account of the 
rapid progress in the power development). W 
Elec-Feb. 8. 1800 w. 


4049. Central Station Economies. Leland 


L. Summers (Address delivered before the North- 
western Elec. Assn., Milwaukee. Consideration 
of the factors which are apt to prove a source of 
loss). 


W Elec-Feb. 8. 


5000 w. 
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4050. Are Lower Street Car Fares Practi- 
cable? (The past, the present, and the future of 
electric street railroads is considered at length, 
arriving at the conclusion that the difficulties 
are at present insurmountable). Elec-Feb. 5. 
2600 

4053. Recent Improvements in Storage Bat- 
teries, Herbert Lloyd(A paper read before 
the N, Y. Elec. Soc. The writer having just 
returned from a tour of inspection of the storage 
battery plants of Europe). Elec-Feb. 5. 
2500 w. 


Telephony and Telegraphy. 


*3635. The Block Telegraph System. J. 
Pigg (An examination of some of the weak 
points of thesystem). Elec Eng, Lond-Jan. 3. 
2000 

3639. Centralization of Transmitter Batter- 
ies in Telephone Exchanges. Ill. Kempster 
Bb. Miller (The advantages derived from such a 
centralization are set forth and the methods ex- 


plained). Elec Wid-Jan. 11. 2500 w. 
*3650. Automatic Telephone Exchange Sys- 
tems. Edward P. Thompson, and Ward 


Decker (The object of this article is to show, in 
as brief a manner as possible, the operation of 
each system ; but’ the relative merits of each 
have not been alluded to further than necessary 
for a correct description of the same). Elec 
Pow-Jan. 4400 w. 

3672. Field's Compensating Telephone, III. 
(Patent of Stephen D. Field. A mechanical 
device in the telephone which acts to accentuate 
or magnify the more rapid and feebler vibra- 
tions while diminishing the amplitude of the 


heavier vibrations). Elec Eng-Jan. 15. 
1400 w, 
*3759. Electric Tramways and Telephonic 


Disturbances. C. S. Du Riche Preller (In- 
vestigations of the effects of the working of 
electric tramways in telephcnes, with a view to 
determining (1) which of the overhead contact 
systems is most liable to cause telephonic dis- 
turbances, and (2) whether the disturbances, 
if any, are due to induction, leakage, or to other 
causes). Elect’n-Jan. 10. 2700 w. 


*3761. Cable Communications with South 
Africa (The connections are given, and an ex- 
planation of the recent delays), Elect’n—Jan. 
10, 1000 w. 


3789. A New Automatic Telephone E x 
change System). Illustrated description of the 
system devised by Mr. Romaine Callender, 
which is intended to do away with the employ- 


ment of operators). Eng News-Jan. 23. 
1300 w. 
3865. The ‘‘K R” Law as Applied to 


(uadruplex Circuits. W. Finn (Data affording 
an approximate idea of the efficiency limitations 
imposed by the K RK law as applied to quadru- 
plex working in at least one particular case). 
Elec Eng-Jan. 29. 1500 w. 

4009. Portable Telephones. From WM. Y. 
World (The system to be installed on the Brook- 
lyn Bridge cars. ‘Ihe invention of Kingsley L. 
Martin). Lord's Mag-Feb. 2300 w. 


See introductory. 
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Miscellany. 


3570. What Electricity Is.—Its Every-Day 
Applications Clearly Explained (Reproduced 
from achapter on ** Electricity and Its Future,” 
in a book by Charles H. Cochrane). Bos Jour 
of Com-Jan. 11, 1800 w. 


; A Year's Electrical Progress. Charles 
G. Armstrong (From the Chicago Record. Re- 
views the progress in all the branches of elec- 
tricity for 1895). W. Elec-Jan. 11. 3400 w. 


3:77. Consumption of Electricity in Paris, 


I} Lata obtained from the proceedings of th 
International Society of Electricians, showing 
rapid growth during the last few years). W. 
Elec-Jan. 11 1200 W 

HacSyy [he True Resistance of the Arc. 
Silvanus P. Thompson (In reply to claims made 
by Prof. Ayrton and in criticism of conclusions 
reached by him), Elec Rev, Lond-Jan. 3. 
2400 w 

#3413, tmospheric Electricity. Arthur 
Schuster (Delivered before the Koyal Inst. of 
Gt. Britain A review of early experiments and 
observations, with explanation of various phe- 


nomena). Nature-Jan, 2, Sooo w, 


3633 Che Relation between the Atom and 
the ¢ eof Electricity Carried by It. J. J. 
fhompson (Abstract from the PAr/. Mag. ‘The 
subte is considered by the writer to be of 
fundamental importance, and closely related to 
chemical and electrical phenomena. ‘The first 
number gives a hydro-dynamical illustration), 
Elect'n-Jan. 3. Serial. 4800 w. 

3935 A Method for the Detection of Weak 
Dynamo Fields Buckner Speed (Description 
of a me 1. ad by the writer many times, 
wh ver failed to correctly indicate the 
001). Elec Wid-Jan, 11, 600w 

*2648. Electric Arc Welding. William H. 
Handy \ venera review of the pr actical pro- 
ge f welding and metal working by elec- 
tricity, with particular attention to welding by 
means of the electric arc Abstracts of the 
most important articles in the electrical journals 
are given, together with references to other ar- 
ticles). Elec Pow Jan. 5000 w. 

*3651. A Systematic Treatise on Electrical 


Measurements. Ill. Herschel C. Parker (The 
subject is to be treated in a systematic manner 
and the classification thoroughly worked out), 
Elec Pow-Jan. Serial, Ist part. 3000 w, 
3681. The Electric Manufacture of Alumi- 
num (Illustrated description of process with in- 
teresting matter bearing upon the subject). Elec 


Jan. 18. 2000w., 

3682. Resonance in Circuits Possessing Self 
and Mutual Inductance, Resistance and Ca- 
pacity \. S. Dunstan (A short sketch of the 


phen ymenon of resonance in simple circuits con- 
taining se/f-inductance, resistance and capacity 
is given, and the general method of finding the 
conditions necessary for resonance to occur is 
shown. The paper is concerned solely with the 
phenomena of resonance in the primary circuit). 
Elec Wid-Jan. 18. 1200 w. 


3706. A New Electrical Current Rectifier 


We supply copies of these articles. See introductory. 


(Consular report from Frankfort, Germany. An 
invention of Mr. C, Pollak which solves the 
hitherto stubborn difficulty of converting an al- 
ternating into a direct electrical current with a 
loss of but a trifling percentage of its @nergy). 
Eng & Min Jour-Jan 18. 1000 w, 

+3722. The Chemical Potential of the Met- 
als. Wilder D. Bancroft (Having in a previous 
paper communicated the electro-motive force of 
certain cells, the author, in the present paper, 
considers the relation between single-liquid po- 
larizable cells and the corresponding constant 
reversible cells of the Daniell type). Phys Rev- 
Jan.-Feb. 5400 w. 


*3757. Volt and Ampere Meters. J. War- 
ren (he first paper deals with voltmeters, 
Describes various instruments). Elec, Lond- 
Jan. 10, Serial, Ist part, 1500 w. 

* 


3762. Device for Protecting Physical In- 
stitutes Against Disturbance by Electric Rail- 
ways. © Frélich (Abstract of a paper read be- 
fore the Elektrotechnischer Verein of Berlin). 
Elect’n-Jan. 10. 2500 w. 

3781. Magnetic Properties of Iron and Steel. 
J. A. Kingdon (From the London Electrical 
view, lhe effect of temperature), Elec Wid- 
Jan. 25 1200 w. 

+3803. The Magnetic Properties of Nicke} 
Steel. Edward P. Buffett (Tests described were 
undertaken in the hope of attaining a definite 
conclusion, Thegeneral theory involved ; appa- 


ratus ; data andcalculations, experiments, etc ) 


Stevens In-—Jan. Ow, 
*3849 Commutatorless Dynamos. Ill. 
James Whitcher (Criticism of statements in an 


oli on ** An Alternat- 
Field and its Applica- 
ynd-Jan. 17. 1800 w. 


article by 
ing Rot 
tion’). Elec 


#3952 ectric rineers (A prop- 
Osition that tl members of the Institution of 
Electrical Engineers shall place at the disposal 


of the governimnent heir technical knowle dge for 
the purposes of national defence, and possibly 
also for offence). Engng-Jan. 24. 2200w. 

*3965. Dr. Hopkinson’s Presidential Ad- 
dress to the Institution of Electrical Engineers. 
Elect’n-Jan. 24. Serial. Istpart. 5000 w. 

3931. ‘)n the Motionsof the Luminous Glow 
in RKarefied Gases Produced by Electric Oscilla- 
tions. J. Elster and H. Geitel, in Wied Annalen 
(An account of experiments which give further 
proof of the nature of cathode rays). Elec Eng- 
Feb. 5. 1400 w. 

3984. The Gross Untrustworthiness of Fuse 
Metals and Appliances as a Means of Protection 
for. Electric Circuits. The Remedy. Jill. Will- 
iam McDevitt (A paper giving an account of 
tests made in Philadelphia, and including parts 
of discussions following papers on this subject, 
with conclusion suggesting remedy). Elec Eng- 
Feb. 5. 6000 w. 

4005. Unit Systems and Dimensions. T. 
Proctor Hall (A paper read before the lowa Acad. 
of Science. Showing that the C. G.S. system is 
an arbitrary one, and may therefore naturally 
give rise to disparities between classes), Elec 
Wid-Feb. 8. 450 w. 
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The Education of the Negro. 

IN American Magazine of Civics for 
February, Mr. J. L. M. Curry discusses the 
meager progress made in the education of 
the negro element of the southern popula- 
tion, and takes a decidedly pessimistic 
view of the situation. He evidently re- 
gards the negro as an unassimilable ele- 
ment in American civilization, and quotes 
liberally from other observers to substan- 
tiate this position. He presents a rather 
startling array of facts, and is particu- 
larly emphatic in condemning the indis- 
criminate giving to solicitors for southern 
educational institutions, placing it in the 
same category as indiscriminate giving to 
medicants, which charitable associations 
are earnestly endeavoring tosuppress. The 
assumed relation of the negro race to 
other races is strongly lined in the follow- 
ing quotation : 

“ After the facts, hard, stubborn, unim- 
peachable, regrettable, which have been 
given, we may well inquire whether much 
hasty action has not prevailed in assign- 
ing to the negro an educational position 
which ancient and modern history does 
not warrant. The partition of the conti- 
nent of Africa by and among European 
nations can hardly be ascribed solely to a 
lust for territorial aggrandizement. The 
energetic races of the north begin to real- 
ize that the tropical countries—the food- 
and material-producing regions of the 
earth—cannot, for all time to come, be 
left to the unprogressive, uncivilized, col- 
ored race, deficient in the qualities neces- 
sary to the development of the rich re- 
sources of the lands they possess. The 
strong powers seem unwilling to tolerate 
the wasting of the resources of the most 
fertile regions through the apparent im- 
possibility, by the race in possession, of 
acquiring the qualities of efficiency which 
existelsewhere. The experiment of the 
Congo Free State, one of the richest and 
most valuable tracts in Africa, established 
and fostered under propitious circum- 
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stances by the king of Belgium, seem 
likely to be a barren failure, and to prove 
that African colonization is not a practi- 
cable scheme without State subvention, or 
the strong, overmastering hand of some 
superior race. It requires no superior in- 
sight to discover that human evolution has 
come from the energy, thrift, d scipline, 
social and political efficiency of peooles 
whose power is not the result of varying 
circumstances, of the cosmic order of 
things which we have no power to con- 
trol. 

“The negro occupies an incongruous 
position in our country. Under military 
necessity slaves were emancipated, and all 
true Americans accept the jubilant eulo- 
gium of the poet, when he declares our 
country 

A later Eden planted in the wilds 
With not an incl 


But, if a slave’s foot 


f earth within its bounds 


press, it sets him free, 


Partisanship and an altruistic sentiment 
led to favoritism, to civic equality, and to 
bringing the negroes, for the first time in 
their history, and without any previous 
preparation, ‘into the rivalry of life on an 
equal footing of opportunity.” The whole 
country has suffered in its material devel- 
opment from the hazardous experiment. 
The south, as a constituent portion of the 
union, is a diseased limb on the body, is 
largely uncultivated, neglected, unproduc- 
tive. Farming, with the low prices of 
products, yields little remunerative return 
on labor or on money invested, and, ex- 
cept in narrow localities and where ‘ truck- 
ing’ obtains, is not improving agricultu- 
rally, or, if so, too slowly and locally to 
awaken any hopes of early or great recov- 
ery. Crippled, disheartened by the pres- 
ence of a people not much inferior in num- 
bers, of equal civil rights, and slowly 
capable of equal mental development, or of 
taking on the habits of advanced civiliza- 
tion, the whole white people of the south 
are deprived of any considerable increase 
of numbers from immigration, and anv 
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large demand for small freeholds, and are 
dargely dependent on ignorant, undisci- 
plined, uninventive, inefficient, unambi- 
Intercourse between the 
Slavs and the tribes of the Ural-Altaic 
stock, fusion of ethnic elements, has not 
resulted in deterioration, but has produced 
an apparently homogeneous people, pos- 
sessing a common consciousness. That 
the two diverse races now in the south can 
ever perfectly harmonize, while occupying 
«the same territory, no one competent to 
“form an opinion believes.” 


tious labor. 


Business Men and Social Theoris's. 

Mr. C. R HENDERSON, in 7he Ameri- 
can Journal of Sociology, treats of differ- 
ences between of the labor 
question taken by students of sociology 
and those held by the “captains of in- 
dlustry,” by which term he means employ- 
ers of labor; and he thinks it would be 
strange if these differences did not exist, 
and the “captains of industry” did not 
“‘sometimes manifest a militant spirit,” 
when the differences in the training, life- 
work, and general characters of the two 
classes named are duly considered. “* Com- 
petitive commercial life is not a flowery 
bed of ease, but a battle field where ‘the 
struggle for existence’ is defining the in- 
dustrially ‘ fittest ’ to survive. 


the views 


“In this country the great prizes are 
not found in congress, in literature, in law, 
in medicine, but in industry.” The suc- 
cessful man is praised and honored for his 
success. The social reward of business 
prosperity, in power, praise, and luxury, is 
so great as to entice men of the highest 
intellectual faculties. Men of splendid 
abilities find in the career of a manufact- 
~urer Or merchant an opportunity for the 
most intense energy. The very perils of 
the situation have a fascination for ad- 
In this 
fierce, though voiceless, contest a peculiar 


venturous and inventive spirits. 


type of manhood is developed, character- 
ized by vitality, energy, concentration, skill 
in combining numerous forces for an end, 
and great foresight into the consequences 
If the character is fur- 
ther analyzed, we discover, along with 
some apparent heedlessness of pain and 


of social events. 
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many compromises with conscience, an in- 
tegrity about contracts which makes it 
possible to build the business of the world 
on credit. Those who live in retirement 
and simplicity are apt to find the swift, 
brusque, imperious, and impatient man- 
ners of the successful business man some- 
what severe and offensively dictatorial. 
But the ceremonial tediousness of the 
parlor would be out of place in the office 
of one who must think rapidly enough to 
keep thousands of telegraph operators, 
stenographers, clerks, and other employees 
in operation. Dainty speech and elaborate 
politeness under the conditions of life in a 
great commercial house would haveall the 
effects of crime. 

“ By extending this study to the psychi- 
cal processes of typical business men we 
might be enabled to regard some social 
phenomena in a new and stronger light. 
Great business men, like some distin- 
guished generals, let their deeds speak for 
them. They say, with some touch of con- 
temptuous sarcasm and cynicism, they can 
hire talkers and buy books. Sothat toin- 
terpret their inner life we must seize the 
rare occasions when they veniure upon 
speech. Asthe number of college men 
among merchants increases, the points of 
contact with academic men are likely to 
increase.” 

As illustrating these differences, a num- 
ber of passages from speeches of repre- 
sentative business men are quoted. One 
of these, from an address of Mr. William 
Whitman, of Boston, is cited as voicing 
“a certain feeling of his peers.” This 
speech was delivered before assembled 


_ representatives of the great commercial 


clubs at St. Louis. 

“Mr. C. D. Wright had suggested that 
in the future employers would be held re- 
sponsible before the law at the bar of pub- 
lic opinion for strikes; and that it would 
be held to be the duty of employers dur- 
ing prosperous times to set aside a fund for 
the payment of wages in times of adver- 
sity. Mr. Whitman declared both propo- 
sitions to be monstrous, and asked of the 
gentlemen present: ‘ What do you think 
of them? Do you think that this new 


philanthropo - ethico- economic manage- 
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ment will attract the investment of capital ? 
Who are the men engaged in promulgating 
these so-called reforms, ostensibly for the 
benefit of workingmen? Are they not, 
for the most part, theorists with unbal- 
anced minds, who have adopted unsound 
principles and are pushing them tothe ex- 
treme? 
edge and experience necessary to deal suc- 
cessfully with men or affairs ? Why should 
men of affairs permit them, undisputed, 
unanswered, unchallenged, to arrogate to 


Are they not men without knowl- 


themselves the right to teach the world 
how we shall conduct our business ?’ 

“This speaker gives his reasons for 
thinking that business men carry in their 
own bosoms and interests the guarantees 
of social welfare. ‘The purposes of bus- 
iness, the sense of responsibility to others, 
the danger of personal loss and possible 
failure, and the hope of reward are the 
surest guarantees for the conduct of af- 
fairs inthe mutual interests of employer 
and employed,’”’ 

Notwithstanding that the force of these 
views, regarded as typical expressions of 
those held by the “captains of industry,” 
is fully admitted, Mr. Henderson is not 
prepared to admit that “the student of 
society is without a function, a mere use- 
less parasite, or, at best, a phonographic 
reporter of the dead past.” He thinks “it 
is the duty of the scholar to place and 
keep before the public the supreme crite- 
rion of social conduct, the common wel- 
fare,” which is apt to be but dimly recog- 
nized in the uproar of business, even if it 
be not altogether obscured. 

“ These quotations prove that many es- 
sential elements are ignored by very able 
and upright men, They imply that there 
is at least one class of the community who 
have no interest in the issue of social 
strifes, and no right to be heard on their 
own behalf. They imply that economic 
forces are automatic, natural, and not hu- 
man and ethical. The influences which 
fix the rate of wages are treated as if they 
belonged to the same category as the law 
of gravitation. Human intelligence, will, 
and aspiration are excluded from consid- 
eration by such logic. Economics is put 


on the same level as biology, or even chem- 
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istry. Thecorrective of this attitude of 
some practical men is not abuse, but facts, 
-just such facts as the studies of social 
It is the 
duty and function of the theorist to con- 


history supply in abundance. 


front this automatic and fatalistic class 
theory of business with the history of fac 
tory legislation. The social pos 
tion of the ‘social theorist’ is an advan 
tage. The nature of his studies compels 
him to come into touch with persons of 
all classes and interests. He 
reads on all sides. 
with the refined, and his ideals of lite are 
formed in the best company. But his pre - 
fessional pursuits compel him to weigh 


the claims of the entire community.” 


hears and 


His associations are 


Rural Loan Associations in Germany. 

THE following 1s an abstract of a con- 
sular report for December, which gives in- 
teresting details. 

Herr Raiffeisen, mayor of Flammers- 
feld, about the end of the year 1848, had 
the care of thirteen parishes, with a popu- 
lation of about five thousand. Many 
well-to-do land owners in this population 
were in the clutches of local money-lend 
ers, who ruled the community. With 
much difficulty Raiffeisen succeeded in 
getting all the members of the parish of 
Flammersfeld to join together and form, 
in common, an unlimited.-liability society, 
and thus the first rural company for lend- 
ing money out on interest (Dahrlehnskas- 
sen Verein) was founded. The system 
worked so well that, at the end of ten 
years, all the small peasants who had 
hitherto been a booty for the money- 
Then it was 
that a commission was sent from Berlin to 


lenders became free men. 


study the system of forming codperative 
associations for lending money. 

The strength of the Raiffeisen associa- 
tions consists in unlimited liability. No 
member can escape, for the association is 
not responsible for any of its members, 
but merely for the sums of money deposit- 
ed. Their safety is so trusted that bank 
ers have declared themselves ready to 
grant the associations credit, merely on 
the ground of their unlimited responsibility 
and without asking for any other guaranty. 
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In an association of some fifty-eight 
members, the community being in prosper- 
ous circumstances, each member can safely 
be calculated to be worth 10,000 marks 
($2,400). Thus the society can be said to 
dispose of a capital of 580,000 marks 
($140,000). As the directors of the asso- 
ciations are not allowed to speculate in 
any way, and are empowered to lend 
money only to members, a complete secur- 
ity is offered. 

Servants residing in places where there 
are no Raiffeisen Vereine frequently place 
their savings in the nearest associations, 
and Pfennigsparkassen have been institut- 
ed, where savings of ten pfennigs are ac- 
cepted on deposit from children. 

Any one desiring a loan is obliged to 
proceed as follows: (1) he must at an 
early date apply either to the director or 
to the accountant of the association ; (2) 
he must explain for what purpose he re- 
quires the money; (3) how much fe can 
pay back yearly ; (4) somebody with whom 
he is on friendly terms must “ go security ” 
for him. The third point is a standing 
rule of the associations. However, respites 
are granted, and the return of payments 
may be made during the year in the 
smallest sums. In any case where the ac- 
countant or directors divulge anything 
with reference to a credit which has been 
promised and vouched for,a fine of 30 
marks ($7.50) is imposed on them. 

As those who have become sureties for 
their friends are responsible, it is for their 
interest to see that the loan obtained is 
used for the purpose given out, and, if not, 
to notify the association, and thus shield 
themselves. Where both the borrower. 
and he who answers for him meet with 
heavy losses through no fault of their 
own, the association is empowered to 
cover the deficit resulting from the re- 
serve fund This, however, is most rare. 

The various Raiffeisen societies are in 
the habit of laying in a stock of different 
articles, such as artificial manures, fodder, 
fuel, and flour. 

After the second or third year the asso- 
ciations generally begin to accumulate 
cash surpluses. The loans draw 3% per 
cent. interest. When the borrower obtains 


his loan, he pays ¥% per cent., which goes 
intoa fund called “ provision.” The gains 
are divided each year into three funds: 
(a) indivisible fund, (4) a reserve fund, (c) 
a fund out of which dividends are made to 
members. Losses are paid out of the re- 
serve fund. Theindivisible fund is varied 
according to yearly requirements. Thus 
the associations make a gain of % per 
cent. Another species of association is 
the Schulze-Delitzsch, or credit, associa- 
tion, which affords means for purchasing 
materials or borrowing money. Associa- 
tions of this type are speculative. They op- 
erate without limitations, and the gains are 
divided in a ratio corresponding to the 
magnitude of members’ shares. The basis of 
their operations is not so safe as that of 
the Raiffeisen Vereine, and a number of 
them have been wound up in consequence 
of over-speculation. In 1893 there were 
1038 societies on the Schulze- Delitzsch 
system, with a credit estimated at 1,579,- 
000,000 marks ($393,000,000), There were 
also 713 of the Raiffeisen Vereine, with a 
credit business of 25,000,000 marks ($6,- 
0C0,000), 

There is also the Bavarian Landesver- 
bande, and the Genossenschafts- Kassen, 
which last require no profits and pay no 
dividends. The only salaried member is 
the cashier, the different members of the 
board acting ina purely honorary capacity. 
As a result, they are in a position to offer 
a fair interest to their creditors, and exact 
a modest rate of interest from debtors. 


Municipal Ownership. 

THE extension of this system to elec- 
tric light plants is handled without gloves 
by Mr. John A. Britton in a letter recently 
sent to the board of trustees of the city of 
Alameda, Cal. Incidentally the extension 
of the system to other industries, as has 
recently been the tendency in many cities, 
is severely reprobated. We shall, in this 
review of Mr. Britton’s letter (published 


in American Gas Light Journal, Jan. 20), 
attempt to present some of the stronger 
arguments against the further extension 
of municipal ownership. 


“Tt is a usual thing for any municipality 
to invite and encourage any business 
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which may bring to it capital and the em- 
ployment of labor, and an action of any 
government which would drive from its 
midst such capital and such employment 
of labor is certainly to be deprecated. The 
engagement by municipalities in indus- 
tries would tend to the throwing out and 
breaking down of any attempt on the part 
of capital to interest itself in the building 
up of acity. 

“ The protection of capital and the pro- 
tection of labor are duties of governmental 
bodies far above and beyond that of any 
other sphere in which they may work. 
The destruction of capital means the de- 
struction of labor. The protection of cap- 
ital means the protection of labor. One is as 
much dependent upon the other as the life 
of plants is dependent upon the sunshine, 

“If it can be reasonably demonstrated 
that municipal capital, wrested from the 
property owner and which has been ac- 
quired by him through his own exertions 
and toil, can be used again to his benefit, 
then no argument can offset it; but if, on 
the other hand, it can be proven, as I hope 
to prove, that the wrestings of the earn- 
ings of labor are to be used by political 
bodies for a thing which cannot result in 
benefit to the average taxpayer and land- 
holder, then I say, and say positively, that 
no board of trustees, council, or board of 
supervisors controlling any district has a 
moral or a legal right to take that money 
and use it for the benefit of the few to the 
detriment of the many. 

“ Regarding municipally-conducted elec- 
tric-light plants, Mr. Britton asserts that 
the truth with reference to their mainte- 
nance and operation has never been stated, 
and misrepresentations by interested em- 
ployees have formed the basis of state- 
ments made to the general public. Citing 
the municipal electric-lighting plant of 
Alameda he compares it to ‘a man with 
an income of one hundred dollars per 
month living upon one hundred and fifty 
dollars. Somebody pays for the excess of 
expense over receipts. If it were a clerk 


in commercial circles, his employer would 
pay for it in a surreptitious manner, In 
municipal circles it is the taxpayer who 
submits to the extra burden.’ 
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“From reports filed by city officials, he 
finds that the cost of lighting the city for 
six years and five months has aggregated 
the sum of $155,223.74,—an average of 
$2,016.27 per month, The average num- 
ber of lamps maintained for public light- 
ing during that time, according to the re- 
port of the city electrician, has been 88. 
This gives an average cost per lamp per 
month of $22.90. According to the sched- 
ule of lighting (which isa lighting from 
dark until 1.30 A. M., excepting on nights 
when the moon is shining, and which time 
amounts to 117 hours per lamp per month), 
the average cost per lamp per hour is 
19% cents. 

“Tam aware that the contention will 
be made that it is not fair to calculate the 
entire cost of the plant as a basis of the 
cost of operation; but I submit that in a 
municipal plant no other basis can reason- 
ably be employed. The cost of the oper- 
ation of any municipal enterprise the tax- 
payers have to make up to the city in 
their annual payments.” 

Deducting present worth of plant from 
the total expenditure for electric lighting 
during the seventy-seven months in which 
the system has been operated, he finds 
that the cost has been 15 cents per lamp- 
hour. Hethen compares this cost with 
the cost per lamp-hour, in Oakland, Cal., 
where, under the management ofa pri- 
vate corporation, it is only 6.43 cents per 
lamp-hour. 

Assuming all construction work to stop, 
that no alterations will be needed, and 
that the expenses will remain as figured 
by interested employees, Mr. Britton ar- 
rives at the conclusion that even under 
such inconceivable conditions, the cost of 
lighting the streets will exceed by 75 per 
cent. the cost of street-lighting in any 
other city in the United States. If the 
facts are as stated by Mr. Britton, and if 
his calculations are correct, surely Ala- 
meda furnishes an emphatic and instruct- 
ive lesson of the folly of extending muni- 
cipal ownership. 


4s Labor and Wages in China. 


T. R. JERNIGAN, consul general at 
Shanghai, in Consular Reports for Janu- 
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ary, gives an interesting account of the 
status of labor and wayes in China,—a 
country in which, among other peculiari- 
ties, the lowest wages are paid to labor, 
and the supply of labor is larger in pro- 
portion to the demand, than in any other 
country on the face of the globe. Any 
one endeavoring to study the limitations 
of that much-abused term, “ necessaries of 
life, or desiring to solve the problem of 
the least cost of existence for a human 
being, may find aid in this paper, of which 
an abstract follows. 

A Chinese laborer will save money on 
wages that would hardly be sufficient to 
supply the absolute necessities of an Amer- 
ican laborer. This is made possible by 
the cheapness of the vegetable diet on 
which he is content to live, the small! cost 
of house accommodations (several families 
will subdivide one room of a house, and 
live in contentment in it), and the low 
price paid for clothing, which is made of 
the coarsest cottons. But the cheapness 
of labor in China does not mean that the 
products of that labor are inferior in 
quality. The Japanese laborer, receiving 
higher wages, is more artistic in his work ; 
his productions are finished, and in dyes 
and in the blending of colors he is su- 
perior to his Chinese rival; but in sub- 
stantial and lasting quality the latter's pro- 
ducts are fully equal, and in some in- 
stances superior, to those of the former. 

There is in Chinese character a conserv- 
atism which has discouraged progress. 
The principle, “let well enough alone,” 
has been adhered to under the mistaken 
idea that ‘well enough” was the best. 
But in China this adherence to custom, 
this opposition to change, has filled the 
empire with an impoverished population; 
for a people that use in their trade and 
business a currency of so small a denomi- 
nation as one-tenth of a Mexican cent 
cannot be said to have felt the quickening 
influence of an enlarged and civilizing 


commerce. The cheapness and small de- 
nominations of Chinese currency, and the 
low price of the diet and clothing of the 
Chinese laborer, are evidence of non-pro- 
gressiveness, but it should not be inferred 
from these that capacity for progress is 
absent from the Chinese character. 

The following wages for different handi- 
crafts in China are quoted. The symbol, 
F, indicates that, in addition to money, 
food is supplied as pait of the wage. 
Where this is absent, no food is supplied, 
The wages are presented in their equiva- 
lent of United States currency. 

Blacksmith, 13 cents per day (F); brass- 
worker, 16 cents per day (F); barber, 3 
cents per day (F); native bootmaker, 10 
cents per day (F); foreign bootmaker, 
$5.28 per month (F); bamboo cabinet- 
maker, 11 cents per day (F); bricklayer, 
1o cents per day (F); native compositor, 
$5.28 per month (F); foreign compositor. 
$7.92 to $15.84 per month (F); carpenter, 
It cents per day (F); cabinetmaker, 13 
cents per day (F); coolie, 13 cents per 
day; native bookbinder, $4.22 per month 
(F); foreign bookbinder, $6.34;  litho- 
grapher, $10.56; furniture polisher, 21 
cents (F); native tailor, 10 cents per day 
(F); foreign tailor, $6.34 per month (F); 
pressman, $6.34 (F); mative coachman, 
$3.17 per month (F); foreign coachman 
$6.34 per month (F); native house-boy, 
$2.11 per month (F); foreign house-boy, 
$4.75 (F); cotton-mill machinist, 11 cents 
to 22 cents per day ; cotton-factory hands, 
18 cents per day. 

It will be seen that the practice of mak- 
ing food a part of compensation for labor 
is common; that foreign labor, without 


‘ exception, gets better pay than native 


labor; and that foreign compositors get 
higher pay than laborers in any of the 
other occupations named. The lowest 
daily wages are paid to barbers, and the 
lowest monthly wages to native house- 
boys. 


THE ENGINEERING INDEX—1896. 


Current Leading Articles on imdustrial Sociology in the American, English, ana British Colonial Magazines, 
Reviews and Engineering Journals—See /ntroductory. 


+3598. German Interests in Eastern Asia. 
Theo. M. Stephan (Statistics of exports and im- 
ports). Consular Reports-Jan. 700 w. 


+3599. European Sewing Thread in China 
(Extract from a report of the Austro-Hungarian 
consul-general, of interest to American manufac- 


We supply copies of these articles, See introductory, 
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turers of sewing threads). 
Jan. 1500 w. 

+3600, The Four New Treaty Ports of China 
(The ports described are Chungking, Hangchow, 
Soochow, and Shatsze. Brief mention is also 
made of the Yangtze Gorges, 60 miles above 
Sha-tsze). Consular Keports-Jan. 26c0 w. 


+3601. Labor and Wages in China (The low- 
est wages paid in any known country prevail in 
China. ‘The labor supply is also more abundant 
than in any other land, Notwithstanding this, 
in utility and lasting qualities, Chinese manufac: 
tures take a high rank. ‘he causes of these 
peculiarities are interestingly discussed). Con- 
sular Reports-Jan. 1500 w. 

3616. Movement of Prices (A review of prices 
from the close of 1890 to the beginning of 1896, 
including an important table of comparative 
prices of 10g staple articles, raw and manufac- 
tured products, produce, cat le and meats, at 
quarterly intervals, showing fluctuations in quo- 
tations from the close of 1890 to Jan. 1, 1896, 
covering the period of recent extreme depres- 
sion). Bradstreet’s-Jan. 11. 1800 w. 

3712. Municipal Ownership of Electric Light 
Plants. John A. Britton (A powerful argument 
against the moral and legal right to wrest the 
property of electric light plants, or other analo- 
gous property from their present ownership, and 
claiming that in the case of electric light plants, 
the maintenance would be increased 75% under 
municipal control). Am Gas Lgt Jour-Jan. 20. 
4800 w. 


3724. 


Consular Reports- 


Business Men and Social Theorists. 


C. RK. Henderson (The great prizes in this coun- 
try are not found in Congress, literature, law or 


medicine, but in business. The peculiartype of 
manhood developed by this condition is the prin- 
cipal theme of this paper). Am Jour of Soc-Jan. 
5000 w. 

+3725. The Province of Sociology. George 
E. Vincent (Syllabus of a course occupying four 
hours per week during twelve weeks: given by 
the author at the University of Chicago in the 
autumn quarter, 1895). Am Jour of Soc—Jan. 
6400 w. 

*3798. In the Cause of Good Government 
(Editorial review of an able address delivered by 
the rector of the Edinburgh University, which 
enforces the duty of practical politics upon every 
member of society who desires the reform of so- 
cial relations, especially those relating to indus- 
trial activities), Jour Gas Lgt-Jan. 14. 2000 w. 

3805. A Unique Statistical Experiment (The 
Preparation of this article, and the tabulated 
statement accompanying it, have involved an 
enormous amount of labor. It is an analysis of 
the correctriess of business ratings, according to 
the system of the Bradstreet Co., the basis being 
the records of success or failure of those thus 
rated through a considerable period. Many val- 
uable lessons in industrial sociology may be de- 
rived from a study of these statistics and in 
connection with the financial history of the period 
covered), Bradstreet’s-Jan. 25. 5000 w. 


*3315. The Industrial Condition of the South 
before 1860. Richard H. Edmonds (Historical 
review with statements tending to prove that the 
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industrial condition of the south has been mis- 
represented, and that previous to the war it was 
quite abreast with the times). Chau-Feb. 
5000 Ww. 

*3840. Our Monetary Programme. |]. Lau 
rence Laughlin (The writer holds that the cause 
of all our monetary disturbances is not one con- 
nected with the medium of exchange, but one 
concerning the maintenance of a definite measure 
in which prices and contracts are expressed). 
Forum-Feb. 7000 w. 

+3843. Why Gold Goes Abroad. A.C. Fisk 
(The writer finds an answer to the question in an 
examination and analysis of the government re- 
ports of exports and imports. He finds the rem- 
edy in a silver basis, or one-hundred cent dollar 
basis). New Sci Kev-Jan. w. 

*3845. Customs Tariff of New Zealand 
(Table of duties now in force since the revision 
under an act passed Oct. 18, 1895). Bdof Tr 
Jour—Jan. Serial. part. 1200 w. 

*3846. Tariff Changes and Customs Regula- 
tions (Includes changes in tariffs and customs 
regulations throughout the world). Bd of Tr 
Jour-Jan. 6000 w. 


*3847. New Currency in Porto Rico (Circu- 
lation of Mexican dollars forbidden. A special 
coinage will be issued under Royal Decree, with 
authorized circulation in Spain). Bd of Tr Jour- 
Jan. 500 w. 


*3860. ‘Tariff Reductions and Fiat Money. 
Raymond E. Dodge (An argument in favor of 
establishing a United States Bank, and the ex- 
tinction of fiat money ; the position being taken 
that the latter is attended with dangers that can 
only be guarded against by the establishment of 
the former). Gunton’s Mag-Feb. 2400 w. 


*3861. The American Federation of Labor 
(Editorial review of the proceedings of the fif- 
teenth annual convention of this organization, 
held in New York Dec. 9 to 17, 1895. It is re- 
garded as the leading radical society on this hem- 
isphere, and as having a great future before it) 
Gunton’s Mag-Feb, 1300 w. 


*2862. Compulsory Arbitration. Jerome 
Dowd (A socialistic argument for more extended 
state control of labor; the state to fix wages in many 
employments, and to forbid workmen quitting 
their work at their own option. State regulation 
of prices and rates of transportation are also ad- 
vocated to an extent rendering the individual 
nothing, and the state everything). Gunton’s 
Mag-Feb. 2200 w. 


+3913. The Increased Production of Gold 
Edward Atkinson (Differences in conditions un- 
der which our modern supply of gold are ob- 
tained as compared with former years are noted, 
and an effort to present data fora forecast of the 
effect of the great annual additions to the 
world's stock of goldisessayed. ‘Theargument is 
based upon the assumption that the world’s com- 
mercial unit of value is now fully and finally es- 
tablished, and that it is a fixed weight of gold, 
whether in ingots or coins made from ingots. 
The position is also taken that the United States 
holds command over all the gold resources of the 
world, and the dominant control of iron, steel 


We copies of these articies, See introductory. 
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and copper. The demand debt of the United 
States should be paid without forced loans, and 
legal tender notes paid in coin should not be 
reissued), N. Amer Rev-Feb. 5500 w. 


*3925. Shall the American Home Be Saved ? 
William S Beard (An examination of the ques- 
tion whether or not the American nation is on 
the upward trend, based on the condition of the 
unit of nationality, the family; this condition 
being determined from available evidence. The 
conclusion is reached that the condition of 
American homes is on the average, deteriorating 
and is approaching a destitution of general weil- 
being ; and that hence the ravages of civil decay 
have already begun in American institutions). 
Am Mag of Civ-Feb. 5200 w. 


*3926. Proportional Representation: A Rem- 
edy for Municipal Misrule. J. Eugene Whitney 
(Paper presented at meeting of New York State 
Commissioners on City charters. The thesis is 
that while in theory our government, municipal, 
state and national, is founded upon a represent- 
ative system, it is not so in fact, and the argu- 
ment is directed to the support of this proposition. 
Glaring evils of our system in its practical oper- 
ation are noted. Unless proportional represent- 
ation in fact as well as in theory be restored, 
these evils will persist and increase). Am Mag 
of Civ-Feb. 23v0 w. 


*3927. The Labor Problem. Nelson Bald- 
win (The first part discusses the growing evil of 
tramps, and traces it to want of sufficient em- 
ployment to keep available labor busy. Labor’s 
share of the products of labor is considered as 
too small. The question of how demand for 
labor can be increased is also discussed, and 
monopoly is charged with being the greatest 
enemy of labor), Am Mag of Civ-Feb. Serial. 
Ist part. 3200 w. 


*3928. The Silver Question, Jay Cooke, in 
the /nvestment News (VTheact of 1873, demone- 
tizing silver, is held to have been ignorantly 
legislated, and ignorantly signed by the presi- 
dent. Its results are held to have been disastrous, 
The silver question is treated as of supreme im- 
portance to the United States, and the salvation 
of the country is regarded as conditioned upona 
return to bimetallism). Am Mag of Civ—Feb. 
2200 w. 


*3930. The Ethics of Trade and Capital as 
Related to Popular Government. David Allyn 
Gorton (The evils resulitng from inequality 
and which have cursed the old world, are held 
to be developing in the new. The paper is an 
argument and protest against this inequality. 
Capital and labor are regarded as warring against 
each other. The growing need of a standing 
army to keep peace between the rich and the 
poor, is one of the rather ultra assertions made 
by the writer), Am Mag of Civ-Feb. 4500 w. 


*3931. The Education of the Negro. J. L. 
M. Curry (The process of educating the negro 
element of our population is of necessity slow, 
but the progress so far made, if it can be called 
progress at all, is so meagre that the author evi- 
dently does not hope for much ultimate improve- 
ment in the Afro-American status). Am Mag of 
Civ-Feb. s5000w. 
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*3936. Some Leading Errors of the Gold 
Standard Party. Orto Arendt. Translated by 
E. Benj. Andrews (This article first appeared in 
the Deutcher Wochenblatt, Though primarily 
intended to refute certain views put forward in 
the Silesian Times, it is of general interest. It 
is a strong argument favoring bimetallism). 
Revof Rev-Feb. 3500 w. 


*3937. Bimetallism: Some Damaging Facts 
in Its History. Frank Irving Herriott (Review 
of the History of Currency, by Mr. W. A. 
Shaw, and Money and Banking, by Horace 
White, of the New York Zvening Post), Rev 
of Rev-Feb. 3000 w. 


4007. Proposed Changes in the Patent Laws 
(Editorial. An able and just criticism of some 
of the proposed changes in the United States 
patent laws now under consideration by the 
House Committee on Patents. Lurking dangers 
are pointed out, particularly the claus~ of the 
bill providing for the termination of a patent by 
act of Congress), Ir Age-Feb. 6. 1800 w. 


4033. Wealth and Finance Statistics for a 
Century (Statistics compiled from the last bulle- 


tin of the Department of Labor). Bradstreet’s- 
Feb. 8. 1400 w. 
4034. Reforming Speculation in Grain (The 


new socalled Lindblom plan, named from its 
originater, explained, and a scheme for its or- 
ganization set forth. Under this plan sales are 
to be followed by immediate delivery, which, it 
is assumed, will exterminate bucket shops. The 
present prospect is that this plan will be adopted, 
and that an anti-option bill will follow in due 
time). Bradstreet’s-Feb. 8. 1100 w. 


4035. The Silver Senate (The supremacy of 
the silver men in the United States Senate is 
considered as demonstrated by recent legislation, 
but its mischievous effects are likely to be 
warded off so long as present conditions remain 
at the seat of government. The non-concur- 
rence of the House and the antagonism of the 
President will, for the present, at least, be effi- 
cient obstacles to action of the Senate). Brad- 
street’s-Feb. 8. 700 w. 


4040. Capital and Labor. R. H. Hadfield 
(Results of experience in an extensive English 
steel works. The effort to get employers and 
employed on a better footing is urged as a pos- 
sible solution of many differences between them). 
Eng & Min Jour-Feb. 8. 2200 w. 


+4065. Infantile Life Insurance in Europe. 
C. W. Chancellor (The system, at the present 
time forcing itself upon the American public, is 
disapproved, having shown itself in Europe to 
hold out inducements among the evil minded to 
parental neglect, cruelty, and even crime), San- 
Feb. 2000 w. 


*4078. Our Unused Surplus. Charles H 
Smith (From an address delivered before the 
annual meeting of the Mich. State Millers’ Assn. 
Discusses obstacles to increased foreign demand 
for American flour and urges the putting aside 
of partisan prejudices and a common effort 
directed to the extension of our foreign trade 
not only in flour but in other lines of manufac- 
ture). Am Miller-Feb. 2000 w. 


trticles, See introductors 
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Shipping on the Great American Lakes. 

AMONG the mass of information relating 
to the marine traffic on the North Ameri- 
can lakes, presented in interesting form by 
Mr. Henry S. Pickards, in Yale Scéentific 
Monthly for February, we single out for 
this review the topic of naval construc- 
tion. The progress made in western 
shipbuilding is beginning to attract the 
serious attention of shipbuilders at other 
points, and even in England, where ships 
have been turned out at lower cost than 
in any other land. The possible develop- 
ment of a shipbuilding industry on the 
shores of the American lakes that will 
successfully compete with, and become a 
powerful rival of, English marine engi- 
neering and construction has already ex- 
cited apprehension in Great Britain. In 
the industry as it now stands, Cleveland, 
Ohio, seems to be taking the lead. Mr. 
Pickards says that “some of the largest 
and finest of the lake carriers are built in 
Cleveland, at which port are built ships 
aggregating greater tonnage than any 
other port in the world. The modern lake 
carrier is not surpassed, except in size, by 
anything afloat. The two passenger 
steamers built in 1895 by the Globe Iron 
Works Co., of Cleveland, for the Northern 
Steamship Co., are as fine in construction 
and equipment as any ocean ship. As 
floating hotels, they rival the great trans- 
Atlantic liners. They are each three 
hundred and eighty-five feet long and 
capable of a speed of twenty miles per 
hour. Schedule time is made between 
Buffalo and Duluth in connection with the 
Great Northern Railroad. 

“The peculiar conditions existing on 
the lakes, due to shallow passages and 
bulk freight, has brought out much in- 
genuity in the construction of ships. The 
Whaleback—or pig, as it is more familiarly 
called from its peculiar appearance—is dis- 
tinctly a lake type of vessel, although a 
few ships of this model have been taken 
to salt water. It was invented by Capt. 
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Alex. McDougall, and many ships of this 
class have been built by the American 
Steel Barge Co. at West Superior, Wis. 
For carrying capacity on a limited draught, 
and economy of construction and opera- 
tion, they are very successful. The moni- 
tor isa type of ship following somewhat 
the lines of the ‘whaleback,’ and posses- 
sing some of its advantages. 

“The straight-back is another style of 
construction coming into favor. It is not 
very different from the ordinary lake 
steamer, except that, as the name implies, 
it has a straight back having no sheer 
whatever, which somewhat cheapens the 
cost of construction, 

“But most of the freight is still carried 
in the ordinary steamer, whose principal 
point of difference from an ocean shiplies 
in the position of the engines, which are 
placed well aft, affording greater facility 
for loading and unloading. Several large 
ships have lately been built on the ocean 
model with the engines amidships, which 
keeps the bow down, and improves the 
steering qualities in a head wind, when 
the ship is light. As most of the large 
carriers prefer to go light from the lower 
lakes to the ore-shipping ports, rather 
than to carry coal and be detained by the 
loading and unloading, this is an impor- 
tant consideration. However, this type of 
ship has found little favor on the lakes, and 
few of them have been built. 

“The tow barge also plays an important 
part in lake commerce. In former years 
it was not uncommon to see a steamer 
towing four or five old schooners up the 
lakes at a rate of five or six miles an 
hour. Then the new steamers found that 
much better time could be made by run- 
ning alone, and for a time the tow barge 
seemed to fall into disfavor, only the 
poorest class of ships being found in this 
service. The introduction of the ‘whale- 
back,’ however, and the economy with 
which a fleet of steamers and two or three 
barges could be operated, and the large 
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cargoes which they accommodated, caused 
a revival of towing, and now many large 
steel schooners are coming into use, and 
are towed by some of the largest and fast- 
est of the lake freighters. 

“In this same line comes an entirely new 
departure, which is the result of the en- 
terprise of the Cleveland Steel Canal Boat 
Company, which has built and put into op- 
eration a fleet of canal boats of such type 
that they are amply large and strong to 
navigate Lake Erie in good weather, and 
also of such size that hey are able to pass 
through the Erie canal. They are thus 
able to load freight on the lower lakes and 
deliver itin New York without breaking 


bulk, and to bring = — 


sugar and other 
slow freight back 
under the same 
conditions. This 
has a tendency to 
remove the center 
of eastward canal 
shipment from 
Buffalo, and to dis- 
tribute it among 
the other Lake Erie 
ports. The large 
steel plant at Lor- 
ain, Ohio, has shipped 
one large consign- 
ment of steel rails to 
New York by this 
route. The success of 
this venture is amply 
proven by the fact 
that the company has placed an order for 
three steamers and ten barges, which will 
increase the capacity of the fleet three fold. 
The building of these boats on salt water, 
at the end of the route, indicates no dissat- 
isfaction with those already built, but that 
the yards on the lakes are so busy that there 
was doubt as to the time when they would 
be ready for service, and also that the 
company desired to have one fleet ready to 
start from each end of the line at the 
opening of navigation, the present fleet 
having been laid up on the lakes.” This 
rush in the lake ship-yards is in strong 
contrast with the recent stagnation in 
ship-yards abroad, 


The Submarine Boat ‘‘ Le Goubet,” No. 2. 

We herewith present an abstract of an 
illustrated description of this, one of the 
most successful submaiine boats yet pro- 
duced (reprinted from La Nature in Elec- 
trical Review of Jan. to). 

The shape of the boat is that of a spin- 
dle formed by the revolution of an arc 
turning on its chord. The regularity of 
its outline is interrupted at the top by a 
dome or oval lid which opens to give ac- 
cess to the interior,and at the bottom by 
a kind of false keel which, while imparting 
exceptional stability to the apparatus, con- 
stitutes a safeguard in cases of untoreseen 


Fie. 1, 
given by one of the staff, this weight is 
detached, leaving the floating part, thus 
suddenly lightened, to rise to the surface 
of the water like a cork. 

In the horizontal middle plane two thin 
wings run from end to end of the boat, 
contracting the rolling movement, and 
serving as a support to the self-propelled 
torpedoes which the boat carries when re- 
quired. The port holes are distributed at 
equal height along the shell, and on the 
top of the dome. “Le Goubet” No, 2 
measures 8 meters in length, and has a 
diameter of 1.75 meters at the row-locks. 
It weighs about ro tons, and it can be 
taken apart into three pieces, which are 


_ emergency. Upon one turn ofa key being 
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held together by inner collars securely 
bolted. The false keel alone weighs 1,200 
kilograms, 

Whereas in the first boat there was a 
little want of space, the two men forming 
the crew being obliged to sit back to back 
just in the axis of the ship, the new type 
is more roomy in the middle; the captain 
can take his place on a revolving seat, 
which enables him to look out through the 
port-holes in the dome, and the two 
sailors who assist him are seated at the 
two extremities, opposite one another, 
each having 
within reach 
the controlling 
appliances re- 
quired for his 
work. 

The man who 
works the oars 
(Fig. 1) has in 
front of him the 
handles, a, a,a 
fact which en- 
ables him to 
open upon the 
sea the outlet 
of the pump, 
the taps of 
which are 4, 4, 
and to expel 
(as required, 
and according 
to the position 
of the valves, 
the wheels of 
which are seen 
at ¢, ¢) the 
water, which 
serves as ballast, or the vitiated air, which, 
owing to the density of the carbonic acid, 
is condensed in the bottom of the boat. 
Behind his head, at d, is the “ postal” ap- 
paratus, the cavity of which may be either 
opened for the placing in it of the little 
water-tight case containing despatches, or 
putin communication with a vertical chim- 
ney opening into the sea when the case 
rises to the surface of the water by its own 
specific lightness. The fore-part of the 
vessel also contains the steel tubes, holding 
the reserve stock of respirable air. 


The electromotor is in the stern (Fig. 
2). On the inner sides of the shell are 
bolts for setting free torpedoes, shown in 
the same figure. On the floor (Fig. 2) is 
shown the handle which gives a quarter 
ofaturn to a bayonet hinge that keeps 
the false keel in position; this quarter of 
a turn is sufficient to detach this safe- 
guard, and thus set free the floating part, 
which at once rises to the surface. 

In the normal state the little vessel 
floats on the surface of the water, only the 
dome appearing above. The captain, 
by looking 
through the 
port-holes that 
are out of the 
water, can 
sweep the hori- 
zon and steer 
at his ease. It 
is very difficult 
to perceive 
froma distance 
this floating 
part, which is 
no bigger than 
a life-buoy. 
Only when it 
enters the zone 
of danger does 
the real work of 
the submarine 
vessel begin. A 
little water be- 
ing introduced 
into the bottom 
of the vessel, it 
is submerged 


Fia. 2. to the required 


depth (4 or 5 meters generally; 10 meters, 
if necessary). 

When it is thus submerged, objects 
above water are seen by means of an op- 
tical tube passed through the bronze shell 
and reaching to the surface. Ingenious 
arrangement of water ballast enables the 
boat to keep at the desired depth of sub- 
mergence. The motive power is supplied 
by a bisulphate of mercury battery, with- 
out use ofaccumulators. A speed of from 
four to five knots per hour is said to be 
easily realizable. 


~ 


} 
| 
A. 
- 
| | 
Na 
| 
hale 
af 
4 
te 
] 
Aly 
4 
i F 
x 
af 
+ 
iit 
AY 
i | 
‘ea 


> 


1146 


Care of Marine Boilers. 

THE care of the modern marine boiler is 
discussed by F. W. Kincaidy, passed assis- 
tant engineer U.S. N., in American Ma- 
chinist (Feb. 6). The advantages of heat- 
ing feed-water by heat derived from the 
uptake, and of maintaining a supply of 
fresh water through the use of evapora- 
tors, are urged. The advantage of heat- 
ing feed-water, even when the heat of the 
uptake is not utilized for this purpose, 

{ Its effect 


upon the durability of marine boilers is 


has generally been conceded. 


marked, and the cost of repairs due to leak- 
age, etc.,islessened. Engineers are apt to 
neglect evaporators, and, on thewhole, the 
supply of fresh water is not of so great im- 
portance as properly heating the feed water. 

“ As a matter of fact, even when evapo- 
rators are fitted to ships, their existence is 
often ignored by the chief engineer, who 
is apt to look upon these things as un- 
mitigated nuisances. If he wants to make 
up feed, he uses salt feed; and, it must be 
confessed, if his internal feed-pipes are 
properly arranged, there is no harmful re- 
sult. If the feed-water, after passing the 
check valve, 


feet of internal piping, and then allowed 


is led through, say, twenty 


to mingle with the surface water of the 
boiler, we havethen an arrangement which 
constitutes the boiler its own feéd-heater. 
The sulphate of lime is precipitated in the 
body of the water (whose temperature, 
with steam of 160 pounds’ pressure, is 
about 371 degrees F.) before it has time 
to reach any of the heating surfaces, and 
the result is a boiler free from leaks and 
scale, and absolutely clean, with the excep- 
tion of a little mud in the bottom, which 
can be blown out. 

“Live steam heaters, with removable 
pans for catching the scale, are sometimes 
fitted over marine boilers, the heated and 


purified feed entering the boiler by gravity. 
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Such an arrangement is to be recom- 

mended in the case of water-tube boilers, 

where it is inconvenient or impossible*to 

fit internal feed-pipes.” 

The Engineers’ Strike at Belfast and on 
the Clyde. 

ENGINEERING (London, Feb. 7) says that 
the great lock-out, and strike at Belfast 
and on the Clyde has ended, and the men, 
as far as practicable, have resumed work. 
It naturally takes a little time to settle 
down, each in his own place, after a stop- 
page extending over months, but itappears 
that the resumption of work has been as 
general as could have been expected. In 
Belfast there were the further difficulties 
with the ironfounders, and with the brass- 
founders and brass- workers, but these seem 
also to have been arranged. The question 
of the apprentices also had caused some 
friction, but the matter has been arranged. 
Some inconsiderate persons have been 
calling in question the right of the council 
of the Engineers to bring pressure to bear 
upon their Belfast members to induce them 
to return to work, Thecouncil may be left 
to justify their own action as regards the 
technicalities of their rules, but on general 
grounds the council of a society have al- 
ways exercised pressure when circum- 
And, as 
a rule, the society generally has supported 


stances indicated the necessity. 


such action, in spite of severe condemna- 
tion on the part of a small but noisy clique. 
Instances could be cited in which the 
engineers, boilermakers and iron ship 
builders, carpenters and joiners, iron- 
founders, and others, have exercised such 
pressure with advantage. The council ls 
not likely to interfere recklessly. The 
question is one needing the most tactful 
and considerate treatment, and _ before 
touching it, great caution will doubtless 
be exercised, 
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Current Leading Articles on Marine Engineering in the American, Enelish and British Colonial Marine 


and Engincering Journals—See Introductory 


*3594. Water-Tube Boilers. J. D’Allest 
(Criticism of a communication to Engineering, 
by Messrs. Maudslay, Sonsand Field, called out 
by a paper of John K. Robison, U.S. N., pur- 


porting to give conclusions derived’ from per- 

sonal observations of water-tube boilers in the 

French Marine). Engng-Jan. 3. 1800 w. 
*3595. Sir Edward J. 


Harland (Obituary 


We supp'y copies of these articles. See introductory. 
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Gives an account of the life and work of one of 
the most famous English naval architects). 
Engng-Jan. 3. 6700 w. 

+3602. The Port of Shanghai and China's 
Trade (Details the companies and vessels which 
trade at this important port and predicts that 
the future route to China, either with or without 
the Nicaragua Canal, will be across the Pacific). 
Consular Keports-Jan. 2200 w. 

#3658. List of Vessels Launched in 1895 
(Purports to be a complete list of new vessels 
set afloat from all yards in the world during 
1895, with names of owners, material of con- 
struction (steel, wood, etc.) class names of the 
vessels, and nominal horse-power). Marine Eng 
-Jan. I. 15000 w. 

*3659. Summary of Shipbuilding Returns of 
United Kingdom in 1895, Arranged in Order of 
Tonnage, Built by Each Firm (A useful table for 
reference, Seventy establishments are listed). 
Marine Eng-Jan. 1. 300 w. 

3666. Present Strength of the New United 

States Navy (A list of the United States war- 
ships with brief descriptions, and two page 
illustrations, showing comparative dimensions 
of forty of them). Sci Am Sup-Jan. 18. 
2000 Ww. 
The Submarine Boat ‘‘ La Goubet.” 
From Za Nature. G. E. (Illustrated descrip- 
tion of a torpedo boat, named for the inventor), 
Elec Rev, Lond-Jan. 10. 2000 w, 


5 


*2684. 


" The Stranding of French Ironclads 
(Full account of the grounding of the Formi- 
dable and two other ships of the French navy, 
the cause of the accident and their rapid and 
skillful extrication from a perilous position, with 
a picture and a map of the harbor of Badines, 
where the incident occurred), Engng-Jan, Io, 
4000 w. 

*3754. Submarine Navigation. John P. 
Holland (Abstract from a lecture delivered be- 
fore students of Sibley College. An able and ex- 
haustive discussion of the principles of submarine 
navigation and construction, showing very plain- 
ly the differences between these principles and 
those applicable to floating vessels, whence arise 
many difficulties which have been gradually sur- 
mounted in the progress of the art. An exceed- 
ingly interesting paper). Sib Jour of Engng- 
Jan, 6500 w. 

*3827, Naval Architecture—A Few Prin- 
ciples Popularly Explained (First part deals with 
displacement, illustrating the text by diagrams, 
and employing only simple equations of the first 
degree). Eng, Lond-Jan. 17. Serial. Ist 
part. 2200 w. 

*3836. Transatlantic Navigation. R. C. 
Lanphier (Historical. Beginning with the earliest 
attempts of steam propulsion, the account is 
brought down to date), Yale Sci M-Jan. 
6500 w 

*3837. Recent Developments in Torpedo 
Boat Construction. F. S. North (Deals with 
modern torpedo boats, their operations in the 
late China-Japanese war, their requirements, 
etc.). Yale Sci M-Jan. 1600 w. 

3858. The Timber Dry Dock No, 3 at the 
New York Navy Yard (Popular description with 


We supply copies of these articles. 
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views of the work in progress). Sci Am-Feb- 
I, Ww. 

3874. A Condensed Engine. Ill. (A remark- 
able and curious steam engine design by Mr. 
Frank Cary, Penn Yan, N. Y., with low centre 
of gravity and singular compactness) Am 
Mach-Jan. 30. 800 w. 

+3915. The Mysterious Wreck of Nemi. 
Rodolpho Lanctani ( Describes the discovery and 
the attempts at lifting the wreck of a large an- 
cient vessel Such have 
covered show a knowledge of the art of naval 
architecture, dating back to the classic period of 
Roman history, very much in of what 
has been commonly supposed). N Amer Rev- 
Feb. 4000 w. 

*3943. The World’s Principal War Fleets 
(A review of development of war vessels from 
earliest times to date, and of the present military 
marine of the entire world), Eng, Lond-Jan. 
24. §500 w. 

Birmingham and Bristol Channel (Il- 
lustrated brief description). Eng, Lond—Jan. 
24. 1000 w. 

*3954. Water-Tube Boilers (An interesting 
continuation of the debate upon circulation in 
water-tube boilers, in which four correspondents 
take part). Engng-Jan. 24. 3800 w. 

3987. Steam Plants of the St. Paul and St. 
Louis (Illustrated detailed description). Power- 
Feb 

W. Kincaidy (A practical paper). Am 
Feb. 6, 500 w. 

4031. The Reorganization of the Engineer 
Corps of the Navy. Ira N. Hollis (A critical 
analysis and review of the bill for reorganizing 
the engineer corps of the United States Navy. 
The first part discusses the proposed increase in 
the number of commissioned engineers ; duties 
of engi necessity 
for higher standards of skillto keep pace with 
engineering ; the lack of 
marine knowledge usual with secretaries of the 
navy ; their liabi ity to be deceived by men with 
more tongue than talent, and the consequent 
thwarting of the efforts of able engineers to im- 
prove the efficiency of the service, and other 
matters of present interest and importance), R 
R Gaz-Feb. 7. Serial. Ist part. 3500 w. 


portions as been re- 


advance 


*3950. 


2500 w. 
Care of the Modern Marine Boiler. T. 
Mach- 


er on shore and at sea; the 


advances in marine 


*4043. Shipping on the Great Lakes. Henry 
S. Pickands (Illustrated account of the industry 
and improvements in marine engineering, espe- 


cially as manifested on the Great Lakes). Yale 
Sci M-Feb. 2800 w. 

+4057. A Rubber Boat that Crossed the Sea. 
From /larper’s Weekly (Description of a novel 
boat, the invention ot E. L. Perry, which car- 
ried three men across the Atlantic nearly 29 yrs. 
ago). Ind Rub Wid-Feb. 10. 500 w. 

+4066. The Relation of Naval Architecture 
to Proper Sanitation. J. R. Tyron (An im- 
portant and able discussion of effective and de- 
fective sanitation of ships, reprinted from the 
annual reporttothe United States Navy. The 
question of naval construction as bearing upon 
sanitation, is exhaustively reviewed). San-Feb. 
13000 w. 


See introductory. 
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MECHANICAL ENGINEERING 


Accuracy in Workmanship. 

AN editorial in 7he Engineer (London, 
Jan. 24) begins with the following para- 
graph: 

“ Of the thousands of engineering firms 
all over the globe, the number which in- 
sist on a close approximation to accuracy 
of work might be expressed in two figt res; 
yet the other firms, which are content 
with less perfect work, turn out machinery 
which performs its duties satisfactorily, 
and even in certain cases with great effici- 
ency. It isnot an uninteresting investi- 
gation, then, to look into the conditions 
which decide the particular degree of ex- 
cellence which is most desirable in me- 
chanical construction, and to attempt to 
arrive ataconclusion which may to some 
extent be capable of general application.” 

In this attempt the writer has under- 
taken a difficult task. The subject must 
be viewed from the standpoints of both 
the manufacturer and the purchaser ; and 
that these are apt to differ very widely 
goes without saying. The purchaser, hav- 
ing agreed upon a certain price for a 
special construction, wants as good work 
as can be produced within the limits of 
the specifications upon which the contract 
is based. The manufacturer, while he 
generally desires the work to be creditable 
to his reputation, naturally objects to re- 
finements which he thinks unnecessary to 
the proper working of the machine or ap- 
pliance he has agreed to supply. He 
keeps at least one eye on his prospective 
profits, and, in our opinion, is justified in 
constantly regarding the profits, so long as 
he executes the letter and spirit of his 
agreement. He is not in business for his 
health any more than is the purchaser, 
The right of the purchaser to get as good 
work as he can for his money, and the 
right of the manufacturer to make as large 
a legitimate and honest profit on a job as 
he can, must both be conceded, but these 
rights, being forces operating in opposite 
directions, are liable to lead to disturb- 


ance, unless they are balanced with exact- 
ness by the terms of the agreement. 

We reach a different phase of the sub- 
ject in the case of the manufacturer who, 
having decided what price he can judi- 
ciously place on the machines or appli- 
ances he is placing on the general market, 
seeks to fix upon such a degree of finish 
and accurate workmanship as will insure 
successful operation and good sales, and 
at the same time leave a satisfactory mar- 
gin of profit. 

It is this phase with which the article 
quoted deals more particularly, and, as we 
think, not very satisfactorily; for, beyond 
the already well-recognized principle 
“ that in the long run a high degree of ac- 
curacy pays well” in the manufacture of 
large quantities of any specialty, no con- 
clusion which may to any extent “ be ca- 
pable of general application” appears to 
have been reached. At the same time, 
the difficulty, if not impossibility, of form- 
ulating any generalization for a matter 
that, in its very nature, depends upon 
individual judgment must be recognized. 

Nevertheless, this article contains many 
valuable hints upon a subject of ever- 
present interest. The question, which is 
a simple one to the purchaser, is complex 
enough when viewed from the manufac- 
turer's stand point. 

“Putting aside for the moment the 
moral effect of the standard of work on 
his men, he has to take into account (1) 
the number of similar articles required ; 
(2) the probability of future orders; (3) 
the cost of the necessary tools, both in out- 
lay and in wear-and-tear discount; (4) the 
increase or decrease of highly. skilled labor ; 
(5) the time of manufacture; (6) the con- 
ditions affecting his particular case, as 
shop space, standard efficiency of staff, etc. 
We have put the number of similar articles 
required and the probability of future or- 
ders in the first place, because, provided 
these be sufficiently high, they over- 
weigh all other considerations. We are 
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well aware that there are still many manu- 
facturers turning out large quantities of 
machinery identical in all parts, who do 
not insist on a high standard of excellence. 
There can be little question that this is 
false economy. The necessary outlay in 
tools may mean drawing a considerable 
sum from the capital, but it will be re- 
turned in the increased facility of manu- 
facture. Let usexplain this more fully; 
and, for the sake of example, we will take 
the case of a large number of small steam- 
engine cylinders, all made from the same 
drawings. The quantity actually on order 
at any time, it should be observed, does not 
affect the question, if the probability of fu- 
ture similar orders is considerable, or if 
the price for the first lot is sufficient to 
partly cover the expense of the tools. The 
maker who is not prepared to work accur- 
ately planes up one cylinder end, bolts 
the cylinder on toa face plate, and bores it 
out with asimple tool. His lathe proba- 
bly is not in the best condition, or made 
by the best maker. Consequently, his 
cylinder is a little taper and considerably 
elliptical, perhaps to the amount of several 
hundredths of an inch. His cylinder 
covers have in the meantime been turned 
and the stuffing-box bored; he prefers 
probably to leave his piston until he can 
gage the cylinder with an indifferent pair 
of callipers and turn it to fit the smaller 
diameter. The holes for the cover studs 
have been marked off with compasses, or 
at best with a plate template, and drilled 
with a shaky drill through the cover. 
These holes are scribered through on to 
the cylinder ends, and the tapping holes 
drilled, as accurately as a man can judge 
by his eye, concentrically with the clear- 
ance holes scribered on. They are then 
tapped by hand, Again, he chips out his 
ports to scriber lines, and makes his valve 
in the same way. It is unnecessary to go 
further, What is the result of all this 
ramshackle work? The cylinder has to 
be scraped out true, and the covers ad- 
justed to the position in which the rods 
work through them best. Some studs are 
not vertical, and have to be knocked 
straight ; others fit too tight or too loose 
in their holes; others are not in the right 
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position, and the cover holes have to be 
filed out to suit. Tedious complications 
occur with the valve, and so on and so on. 
How much simpler are the same opera- 
tions as performed by the best maker ? 
The cylinder is held steady and two 
cuts taken through with long cutting tools 
gaged to a thousandth of an inch over 
the edges, and the ends faced from the 
boring bar. The stud holes are drilled 
from cast-iron copies through holes bushed 
with hard steel, and are tapped and stud- 
ded in a machine that insures fit and ver- 
ticalness; the ports are milled out to a 
hard steel copy also. And so with the 
corresponding parts. What is the result ? 
The engine can be put together, and work 
without hitch in one-fifth the time the 
other takes. Through all the remaining 
details the same class of work is carried 
out. Fitting is reduced to a minimum; 
it is merely the putting together of parts 
which are gage fits. But where fitting has 
to be done the same accuracy is observed ; 
faces are scraped, not merely filed, and 
holes made gage-size and drilled through 
jigs, and all boring and turning done to 
fixed callipers or bar gages. It is evident, 
therefore, that the superior maker can re- 
duce slightly his number of highly-skilled 
hands, though it must be borne in mind 
that a certain number taken from the fit- 
ting shop must be transferred to the tool 
shop and charged solely with the upkeep 
of all the accurate tools, templates, jigs, 
etc. On this point, then, he does not gain 
much, if at all, and on the original outlay 
on tools he is considerably the loser. 
For really accurate work no feature is of 
nearly so great importance as the condi- 
tion of the machine tools; and of all the 
tools the lathes and milling machines 
require the greatest perfection and the 
tenderest care. No one who has not had 
practical experience of tools of different 
qualities can fully appreciate the vast 
difference between even a good tool and 
aperfect one. The manufacturer's outlay 
on tools must be very high, for he must 
have the very best tools, keep them in the 
best condition, and employ good workmen 
onthem. We fancy this one of the prin- 
cipal obstacles to great accuracy of work 
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in already established firms. They are not 
prepared to goto the expense of large new 
plants, and they find they are totally un 
able to work toa fraction of a thousandth 
of an inch with their existing tools, so 
give up trying for a ‘fit’ at all.” 


Increasing the Heating Surfaces of Boilers. 

A FALLACY that misleads many design- 
ers of boilers who are not fully versed in 
the principles that govern the transmis- 
sion of heat is well dealt with by Mr. F 
F, Hemenway in American Machinist (Jan. 
30). This fallacy is that a large heating 
surface necessarily and of itself is almost 
sufficient to make a good, economical 
boiler. Many even make the mistake of 
giving this feature of a boiler so para- 
mount importance that they sacrifice other 
essential features to gain the large sur- 
face, and then are surprised to find that, 
after all, they have an inferior or worth- 
less design. This mistake is not made by 
trained engineers familiar with the action 
of heat in generating vapors from liquids ; 
but unfortunately, within the last few 
years, a host of designs—especially of 
boilers for heating buildings—have been 
made by men who knew little or nothing 
of the physics of steam production, and 
who have seized upon the one idea of 
large heating surface as the principal 
thing needful in boiler construction. In 
the advertisements of these makers the 
words “heating surface” and the figures 
representing it are printed in large type, 
and other things no less important are 
overshadowed. 

Mr. Hemenway does a timely service to 
the public by his criticism of this fallacy. 
Unless heating surface be judiciously 
placed with reference to grate, and prop- 
erly proportioned to the grate surface and 
the smoke-flue,—in short, if the depend- 
ence of each detail upon every other, and 
the law of this dependence, be not recog- 
nized,—nine out of ten such designs will 
fail of good results, and the few cases 
wherein some measure of success is 
reached will be purely accidental. Mr. 
Hemenway says: 

“It is not always the added heating 
surface that is to be objected to, but the 


manner in which it is obtained. But the 
additional heating surface is not always 
desirable. I have reasons for remember- 
ing the test of a’steam engine, thrée boil- 
ers being used for supplying steam. The 
first result of the test was not satisfactory, 
and on the second day one of the boilers 
was cut out, when what was desired was 
obtained, notwithstanding the reduction 
of heating surface. 

“Some ten years or more ago it was es- 
sayed to put a wonderful ‘economizer’ 
on the market; big stock company, and 
all that. There was so much pipe about 
the arrangement that you had to trust to 
imagination as tothe location and general 
shape of the boiler; and, by the way, 
there must be a good many pipes in order 
to materially increase,the heating surface. 
I never heard of it after it had been ap- 
plied to two boilers. I only knew that I 
incurred the lasting enmity of one of its 
promoters by venturing to say a word as 
to what I thought objectionable about it, 
particularly the vast array of pipe joints 
exposed to high temperature. 

“If you have a boiler that permits the 
gases to escape at too high temperature, 
the remedy—and in the end it is likely to 
prove the cheapest remedy—is to buy a 
new one, bearing in mind that heat is 
necessary for producing chimney draft, as 
well as for imparting heat_to water; and, 
in any event, no important change should 
be made in a boiler, except by advice of a 
competent engineer known to be reliable 
and disinterested.” 


The Design and Testing of Fans. 

IN a paper by Messrs. H. Heenan and W. 
Gilbert, according to an abstract printed in 
Machinery (London, Jan. 15), experiments 
are described which were directed to the 
determination of the best form of fan- 
blade, and fan-case,and the most econom- 
ical diameter and speed of fan, for moving 
any required volume of air at a given press- 
ure. After reference to some of the prac- 
tical difficulties involved, an outline is 
given of the manner in which the perform- 
ance of a fan should be tested, a blast fan 
28 in. in diameter being selected for illus- 
tration. A distinction is made between 
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velocity and pressure gages for various 
deliveries, and the method of drawing the 

characteristic curve is explained. The 

effect of the variation in the shape of the 

blades is next studied, those chosen hav- 

ing tip angles of 35 deg., 60 deg., and go 

deg., respectively, the fan centre being 17 

in. in diameter. It was shown thatthe ra- 

dial blade gave the best result. 

The experimental apparatus used for 
testing the smaller classes of fans is de- 
scribed. Each fan delivered air througha 
circular iron tube into a boiler flue 2 ft. 6 
in., in diameter and 18 ft., long. Circular 
orifices of various sizes were fitted in the 
flue to form graduated resistances, and the 
air-velocity was estimated by an anemo- 
meter at the open end of the flue. A 
transmission dynamometer measured the 
power absorbed by the fan, It was re- 
marked that considerable differences in 
the velocity of the air might exist at the 
same cross-section of the delivery-tube of 
the fan, in proof of which drawings were 
exhibited of the curves determined by ex- 
periment and of those obtained from some 
of the fans tested. 

The Heenan mine-ventilating fan, tested 
at Parkend Collieries, had a fan-center of 
7 ft. in diameter and 2 ft. in width. This 
fan was designed to pass 20,000 cu. ft. of 
air per minute at a water-gage of 3% in., 
and the result was found to agree well with 
the rules developed by the authors. A 
variable resistance was provided by closing 
the mouth of the air-drift to a greater or 
less extent. The horse power given to the 
fan was obtained by indicating the engine. 
Characteristic curves for tip-speeds of 
5,000 ft., 6,000 ft., 8,000 ft., and 9,000 ft. per 
minute were given. The maximum effi- 
ciency was 70.3 per cent. 

The comparative output of fans of the 
same type, but differing in size, showed 
that, if they were run at the same tip speed, 
and at the same pressure shown by water- 
gage, the air-discharge would be propor- 
tional to the center section of the fan,— 
that is, tothe diameter multiplied by the 
width. This being so, if the air discharged 
from any fan and the corresponding brake 
horse-power be divided by the area of the 
center section, the characteristic curves 
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plotted from these data,,with the observed 
water. gage, will be the same for all sizes of 

fans of the same type. It was shown that 

the dimensions of a fan could be deter- 

mined from these curves, so that the most 

economical results may be obtained ; and 

an apparatus was described by means of 

which the accuracy of the water-gage tips, 

used for the measurement of air pressure 

and velocity, was tested. To test the fac- 

ing gages the following method was 

adopted. The tip was moved at a known 

velocity through air at rest, by causing it 

to describe a circle 20 ft. in circumference, 

and provision was made whereby a water 

gage recorded the air pressure set up. The 

pressure in feet of air due to velocity in 

feet per second was obtained by dividing 

the square of that velocity by 64.4; and it 

was found that a facing-tip, whether con- 

ical, parallel, or bell-mouthed, when used in 

connection with a water-gage, would re- 
cord this amount correctly. Three side- 
tips, which had been used to determine 
the compression existing ina stream of air 
flowing through a pipe by placing them at 
right angles to the direction of the flow, 
were next tested. 

The object was to determine how far 
these tips were affected by induction. 
Two of the tips consisted of pieces of 
pipe, ¢-in. bore, and having an external 
diameter of in. and in. respectively. 
It was found that, owing to induction, the 
pressure recorded was less than the cor- 
rect amount by a quantity equal to 45 per 
cent. of the gage-reading, which would 
represent the velocity of the air-stream 
in question. The third side-tip had a plate 
2 in. in diameter screwed to the end of the 
pipe, the edge of the plate being bevelled. 
The readings of this gage were found to 
be correct, and it was used in all experi- 
ments recorded in the paper. The tip- 
speeds used varied between 60 ft. and 190 
ft. per second. A series of tests made to 
determine the efficiency of an expending 
chimney were then recorded. Air was 
passed from a fan through a delivery-tube 
into an expanding chimney, the sides of 
which could be set at any desired angle to 
the center line of the tube. The efficiency 
for any angle was obtained by dividing 
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the vacuum observed at the throat of the 
chimney by the calculated vacuum due to 
the reduction of velocity of the air as it 
passec from the inlet to the outlet of the 
chimney. 


Electric Arc Welding. 

AN interesting historical sketch of the 
rise and progress of the art of electric 
welding is presented by Mr. William Handy 
in £lectric Power for January. Attention 
is given in this paper more particularly to 
electric arc welding. The Benardos sys- 
tem comes in fora large share of notice, 
and the description of examples of work 
done by this system are interesting. Mr. 
Handy says: 

‘A steel roll, in which the wobbler end 
has become so much worn that the coup- 
ling box turned round without driving it, 
was taken out, and the damaged corners 
built up, by the aid of the arc, to their 
original size, the whole job being com- 
pleted within twenty-four hours, A simi- 
lar difficulty occurred with a cast-steel 
helical wheel weighing over six tons, be- 
longing to a reversing plate mill. The 
steel was too soft; so the wobbler ends 
were worn, while the teeth were still per- 
fect. The spare wheel was put in place, 
and the ends of the shaft, which had been 
removed, were rapidly restored to their 
original size. In like manner, bearings 
that have been worn down a dangerous 
amount can be built up and re-turned, re- 


storing the shaft not only to its original * 


form, but also to its former strength. In 
one instance some shafts for driving live 
rollers were made two and one-half inches 
too short, and the extra length of shaft 
was electrically welded on by building up. 
As an example of a larger job, cast-iron 
cogging mill live rollers, which broke ata 
point where they were 105 in. diameter, 
were electrically welded satisfactorily. 
The teeth of cast-steel wheels which have 
been broken while working have also been 
repaired without removing the wheels from 
their shafts. 

“For rapid boiler repairs, the work is 
most efficient. It enables a patch to be 


applied in difficult places, where riveting 


would be impossible without partly taking 


the boiler to pieces, For instance, in a 
boiler wasted by corrosion at a point on 
the outer shell, when the defect was cut 
away, there was a hole 5%.” A piece of 
mild steel plate was fitted over the hole so 
as to lap 1%” all around. It was satisfac- 
torily welded on by applying the electric 
arc to the junction of the plate and shell. 
The whole job, including testing by hy- 
draulic pressure, was completed in ten 
hours. To have at hand a means of mend- 
ing broken parts without removing them 
from their places must be of great advan- 
tage, especially in a rolling mill where 
breakdowns are frequent and costly. 

“The minimum requirements for the 
kind of electric welding in use at Spencer 
& Co.'s are three hundred amperes at a 
pressure of eighty volts, while five hun- 
dred amperes are preferable. This means 
fifty-four electrical, or seventy indicated 
h.p. This may be obtained from an en- 
gine and dynamo of that size, or from a 
plant half the size, aided by a battery of 
accumulators. Thirty to thirty-five per 
cent. of the energy needs to be wasted in 
resistance, in order that the total resistance 
in the circuit may not be greatly varied, as 
the workmen shorten or lengthen the arc 
in the manipulation of the job. 

“ When there is no electrical app .ratus 
on the premises, it becomes a very serious 
matter to fit up a plant for a few jobs, but 
when there is apparatus and work to be 
done of the above class, it will be a great 
saving. 

“ The precautions to be observed are not 
many. The metal to be welded, if iron or 
steel, should be the positive pole, but, if of 
other metal, such as lead, it should be the 
negative pole. The volts should be sixty- 
five and ninety-five at the machine, and 
should be reduced thirty to thirty-five per 
cent. in the passage of the current to the 
weld. In ‘building up,’ the metal intro- 
duced into the weld should be as nearly as 
possible of the same composition as the 
article to which it is welded, and the work- 
man should remove the slag formed on the 
surface of each layer added, before com- 
mencing to add another. In cases where 
the part to be ‘built up’ projects above 
the surrounding surface,—for instance, a 
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tooth, — each layer of material added should 
be retained in position,and prevented from 
flowing away by forming a ridge of finely- 
ground ganister clay around the circum- 
ference of the layer to be added. Many 
firms have tried this process, but it has 
found its best outlet for mending castings 
and for doing repair work of the sort above 
mentioned.” 

The methods of Coffin (American) and 
Hoho and Legrange (Belgian), and the 
Zerener method recently reviewed in this 
department, are also discussed. Not much 
is added to previous knowledge, but tre 
subject is presented in a popular and agree- 
able style. 

The Willans Engine. 

PROFESSOR JOHN E, SWEET, writing in 
Machinery for February of special features 
seen by him in British work-shops, closes 
a very interesting contribution with the fol- 
lowing description. “At the engine-works 
of Willans & Robinson, Thames Ditton, two 
wonders await every American, except 
those who will not admit that anything can 
be done except what we do. There are a 
number of features about the engine that 
students in engineering have been taught 
to believe are contrary to the best prac- 
tice, but experience shows that they pro- 
duce the results, and the style of the en- 
gine renders good work necessary, and the 
good work produces the results where it 
would be wasted on other designs. 

“The cylinders and steam chests are 
piled up one above another, and it is im- 
portant that they be true and in line. 
These cylinders are bored, reamed, and 
faced on an ordinary lathe, a regular Eng- 
lish lathe, with no features except a holder 
attached to the slide rest to carry the 
reamer,—that is, the reamer is held and 
driven through the work by the slide rest, 
and not by the tail stock. Mr. Eaton Shore 
(the works manager, who, as well as every 
one connected with the company, gave me 
every attention, all information, and every 
Opportunity possible to see and learn) is 
firmly of the opinion, as I am now con- 
vinced, that the results obtained could not 
be continuously produced by the tail stock 
feed. As an example, a half-dozen cylin- 
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ders some 14 in. diameter and a foot or so 
deep, with a flange outside at one end and 
inside at the other, were by the lathe, just 
finished. One taken at random was sent 


to the testing floor and placed on an oiled 


surface plate. The testing plug, made like 
a web pulley with about 2% inches face, 
was started in the cylinder and crowded 
down until about even at the top, when, 
with a finger on the top at one side, the 
plug was shown to be so free from con- 
tact with the sides of the cylinder as to 
spin around like a top. The man then 
stood upon the plug, and it carried his 
weight on the air. This job probably 
could be done in any good shop, if one 
went at it the right way, but for one thing ; 
the castings are made of re cast pigs, re- 
cast after the mixtures are made. This 
makes a uniform iron, which is more likely 
to keep its shape, but it is very hard, and 
that makes the work difficult. Such hard 
cylinders and the accuracy contributes to 
the success of the engine, but such ac- 
curacy would be of no particular advan- 
tage in an ordinary engine, when the cy- 
linders are distorted by steam in one place 
or on one side and exhaust in another. 

“ The Willans is, in its design, workman- 
ship, and method of construction, so de- 
pendent one upon the other that it is not 
easy to describe how things are done, and 
give them their due force, without describ- 
ing the engine itselt ; and the whole would 
be more than a single article would 
Gover. .. . They have in use what | un- 
derstand is a common thing,—a flexible 
copper steam pipe, capable of resisting any 
required pressure, that bends around like 
a rubber hose. Not a double wire arrange- 
ment like Almond’s, depending on me- 
chanical fits, but an absolutely tight cop- 
per-pipe, constructed in such shape as to 
be easily bent around; an ideal device for 
an erecting floor. 

“It is useless to attempt a description of 
the interesting and wonderful things to be 
seen at the works of the Willans & Robin- 
son Co., and to one who appreciates won- 
ders some such thought as this must come 
to him,—the death of a great engineer isa 
loss to the world. When Peter William 
Willans died, the world lost a genius.” 
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Professor Sweet always writes interest- 
ingly, and is altogether one of the most 
keen-eyed observers of mechanical pro- 


gress this country possesses. It is to be 
regretted that his contributions to me- 
chanical literature are not more frequent. 


THE ENGINEERING INDEX—1896. 


Current Leading Articles on Mechanical Engineering in the American, English and British Colonial Engi 
neering /ournals—See lntroductory. 


The Machine Shop. 


3813. On Wastes and Shop Handling. 
John Richards (Extracts fron recent lectures be- 
fore the students of Leland Stanford Junior 
University, Palo Alto, Cal. Percentage that 
should be added for waste, in estimating cost of 
machinery, methods of arriving at weights, 
through dimensional data, and suggestions to 
designers directed to avoidance of excessive 
waste of material in construction). Ir Tr Rev- 
Jan. 23. 1600 w, 

3870. The Forge Shop at the University of 
Nebraska. C. R. Richards (Illustrated detailed 
description), Am. Mach-Jan. 30. 600 w. 

3873. The Comparative Efficiency of Belts 
and Kopes. M. E, (A critical review of the 
experiments carried out by the Société Indus- 
trielle du Nord de la France, at Lille), Am 
Mach-Jan. 30. 1400 w. 

3875. Some Special Features Seen in British 
Work Shops. John E. Sweet (A very interest- 
ing account given by a keen observer and clos- 
ing with a warm tribute to the genius of Peter 
William Willans, whose death was a loss to the 
entire world). Mach-Feb. 2500 w. 


3876. Pattern Shop Supplies. John M., 
Richardson (Judging trom the first part, this is 
to be aseries of practical hints and suggestions, 
relating to suppliesand appliances for pattern 
shop use with information gained from experi- 
ence as well as from other sources), Mach- 
Feb. Serial. 1st part. 1600 w. 

3877. Observations in an Old Shop, IIl, 
(Shop of the Silver and Gay Co., North Chelms- 
ford, Mass. One ofthe pioneer shops of this 
country, established in 1832. Differences be- 
tween tools of sixty years ago and those of pres® 
ent date are noted). Mach-Feb. w. 

3878. Practical Notes on Steel. (S. W. 
Goodyear (The position is taken that, in gen- 
eral, steel will behave well if applied to the 
purposes for which it is best adapted, and that, 
therefore, it does not deserve the reputation’ of 
being refractory and unmanageable, in which it 
is held by mechanics. The article is directed to 
the guidance of mechanics in the selection of 
steel adapted to special purposes, and the judi- 
cious selection of adaptations for special quali- 
ties of steel). Mach-Feb. 2300 w. 

3879. Aluminum Alloy to Replace Brass 
(An alloy whichif it proves to possess the quali- 
ties claimed must prove of value ia machine 
construction). Mach-Feb. 600 w. 

3830. Blow-Oat Pipes on Boilers, W. A. 
Carlile (Practical treatment of the subject). 
Mach-Feb. 1300 w. 

*3896. The Helve Hammer in a Railroad 
Shop. O. H. R. (An excellent practica! article 
in which the dies_for a great variety of work 


We supply copies of these articles. See introductory, 


done with this class of hammers are described 
and illustrated. This article will lead to a 
higher impression of the value of one of the 
oldest types of machine hammers which still 
retains a field of usefulness notwithstanding it 
has been thrown into the back ground by mod- 
ern improvements). Loc Engng-Feb. 1300 w. 

*3899. Sketching. O. HI. R. (A first class 
practical paper full of useful hints and presented 
in concise and clear style. ‘The usefulness of 
the accomplishment of being able to make read- 
ily a good free hand sketch is exemplified, and 
by following the directions given, there are few 
who could not acquire it), Loc Engng-Feb. 
2400 w. 

#3944. Casting Pump Pipes. III. (Describes 
Scotch practice which differs in some respects 
from English practice). Eng, Lond-Jan. 24. 
1600 w. 

#3948. Accuracy (Editorial dealing with the 
degree of accuracy most desirable in mechanical 
con-truction, viewed both from the standpoint 
of the purchaser and the manufacturer), Eng, 
Lond-Jan. 24. 2200w. 


4062. Belt Experiments (A general review of 
results obtained by various experimenters, in- 
cluding experiments of Morin, Briggs and 
Towne, Leloutre, Lewis, Lanza, Fauquier, and 
the recent experiments at Lille). Bos Jour of 
Com-Feb, 8. 2000 w. 


Steam Engineering. 


3569. Steam Consumption of an Engine.— 
How It May Be Measured. Thomas Ilawley 
(Extract of lecture delivered in Lowell Free 
Course, at Wells Memorial Insti'ute, Boston, 
Discusses methods of interpreting indicator 
cards, and the use of data so obtained in com- 
putation). Bos Jour of Com-Jan. 11. 2000 w. 

3574. Some Things Engineers Should Know 
(A series of questions and answers relating to 
practical management of engines and boilers). 
Lord’s Mag-Jan. Serial. Ist part. 4000 w. 

#3590. On Entropy and Entropy Diagrams. 
Prof. Boulvin (The graphic method in the study 
of thermodynamics is shown in this paper to be 
of the highest value. An experimental applica- 
tion of the entropy method to a compound con- 
densing engine is described, with results and 
conclusions). Engng-Jan. 3. 5000 w. 

3700. Heating from Intermediate Receivers 
(An attempt to show wherein heating by this 
method results in gain, and to determine the 
gain quantitatively), Eng Rec-Jan. 18. goo w. 

*3709. Circulation in Water-Tube Boilers 
(Illustrated detailed description of a remarkable 
series of experiments carried out at Messrs. 
Yarrow and Co.’s Works (England), with edito- 
rial introductory remarks. The apparatus used 
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and illustrated is elaborate and costly, and the 
experiments throw much light upon this much 
devated question). Eng, Lond-Jan 10, 4800 w. 


*3710. Megass and Refuse Furnaces. Wil- 
liam Price Abell ([llustrated detailed description 
of furnace for utilizing refuse as fuel, and a gen- 
eral and practical discussion of the subject). 
Eng, Lond-Jan. 10. 2200 w. 

*3717. The Wheels and Why They Burst. 
Charles Henry Benjamin (Read before the Elec. 
Club of Cleveland. Includes also a description 
of a steel built up fly-wheel), St Ry Rev-Jan. 15. 
2800 w. 


+3804. Measurement of Temperatures of 
Steam. D.S Jacobus (This paper presents ex- 
periments made to determine how nearly ther- 
mometers, placed in mercury or oil wells inserted 
in pipes, register the temperature of steam 
passing through the pipes. Apparatus illustrated 
and method explained with some of the conclu- 
sions derived). StevensIn-Jan. 6500 w. 


*3818. The Combustion of Powdered Coal 
{Illustrated description of the Wagener appa- 
ratus, with table of data of an experimental 
trial, conducted by Mr. Bryan Donkin and Prof. 
Kennedy of a Cornish boiler, fired according to 
this system. No fan is required for the opera- 
tion. The fuel is fed to the furnace by a sieve 
and an ordinary chimney supplies the necessary 
draft). Engng-Jan. 17. 700 w. 

*3821. Water-Tube Boilers (Correspondence 
—Critical discussion of recent experiments, by 
engineer G, Gretchin, of the Russian Volunteer 
Fleet, Charles Bellens, of Paris, F. Strickland, 
and John Thorn, M. I. N. A. Interesting points 
are brought out in this running debate), Engng- 
Jan. 17. 2200 w. 

*3823. Receiver and Condenser Drop. A.C. 
Elliott (The belief that ‘‘drop” dries steam is 
declared to be an ancient superstition. Deals 
with the subject mathematically and thermody- 
namically). Engng-Jan. 17. 1600 w, 

*3833. The Efficiency of Motors (Editorial 
review of the technical meaning attached to the 
word “‘ efficiency ’ as now applied in records of 
steam engine trials). Prac Eug-Jan. 17. w. 


3871. The Value of the Steam Jacket. Charles 
T. Porter (Heat does the work, The elastic 
steam is only a medium. The thermal changes 
and exchangesin steam cylinders are traced, and 
it is shown that the jacket is an economical ap- 
pliance), Am Mach-Jan, 30. 1500w, 

3872. Increasing the Heating Surface of 
Boilers. F. F. Hemenway (A criticism of a ten- 
dency, which is chiefly manifested by those who 
assume to design boilers, with insufficient knowl- 
edge of principles. It does not follow that the 
larger heating surface belongs to the most effi- 
cient boiler), Am Mach-Jan, 30, 1100 w. 

*3897. New York, Ontario & Western Pas- 
senger Locomotive ([Ilustrated brief description 
with table of dimensions), Loc Engng-Feb. 
800 w. 


*3898. Ten-Wheel Pittsburgh Compound 
for the Vandalia (Illustrated brief description). 
Loc Engng-Feb. 400 w. 

*3939. The Solignac Mixed Boiler (Interest- 
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ing illustrated detailed description). Am Eng & 
R R Jour-Feb. 2400 w. 

*3955. Trialof Compound Engines. Michael 
Longridge (Trial of a pair of beam engines 
with steam-jacketed cylinders working com- 
pound. Extensive list of data obtained, fol- 
lowed by comments upon indicator diagrams 
and conclusions). Engng-Jan.24. 3500 w. 


*3956. On the Surface Condensing Plant at 
the Newcastle and District Company's Electric 
Lights Works, Forth Banks, Newcastle, on the 
Tyne. William Cross (Paper read before the 
North-East Coast Inst. of Engs and Ship- 
builders. Illustrated detailed description). Ind 
& Ir-Jan. 24. 2000 w. 

3976. Onthe Support of Long Cylindrical 
Boilers (Practical treatment of proper and im- 
proper methods with diagrams). Age of St- 
Feb. I, r1o0ow, 

3977. Sectional Water Tube vs. Shell Boil- 
ers. L.G. Read (The pros and cons of this 
subject are summed up in this paper). Age of 
St. Feb. 1. 2400w. 

3983 WaterGauge Glass Failures. P. M. 
E. (Causes of breakage, and their relation to the 
higher pressures now carried, with practical 
hints) Power-Feb. 1600 w. 

3990. Experimental Determination of the 
Efficiency of Steam Boilers with Varying Rates 
of Fuel Combustion. F. G. Gasche (Methods 
whereby the subject of boiler efficiency can be 
satisfactorily studied. Formula constituting a 
rational basis for such study). Power-Feb. 
1800 w. 


3991. Cause of Fly-Wheels Bursting. W. 
K. Austin (Lessons from experience and ob- 
servation. Jarring is considered a potent fac- 
tor in the destruction of fly-wheels). lower- 
Feb. goo w. 

4013. Spray Nozzles for Cooling Water of 
Condensation. Ill. (Method of using water for 
condensing steam over and over again in places 
where water supply is limited). Am Mach- 
Feb. 6. 200 w. 

*4079. Canthe Cost of Power be Reduced? 
F. Riddell (The answer to the question is af- 
firmative for many mills now operating, and 
hints at methods for stopping small leaks are 
given). Am Miller-Feb, 1700 w. 


Miscellany. 


#3585. Factories and Workshops). A bill 
that came into operation in England, on Jan. 
1, 1896, is somewhat criticised and its benefits 
noted). Arch, Lond-Jan. 2. 2000 w. 

*3592. The Le Blaut Steam Road Carriage 
(Illustrated detailed description). Engng-Jan. 
3. 4400 w. 

*3624. American Self-Propelled Carriages 
(A very thorough review of the state of the art 
in America, with illustrations and genera] de- 
scription of the principal carriages of this class 
that have been brought out in the United States). 
Eng, Lond-Jan. 3. 4400 w. 

3630. Compressed Air Mechanisms. Charles 
Henry-Cochrane in ** The Wonders of Modern 
Mechanism ” (A review of the use of compressed 


See introductory. 
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air as a motive power and for various mechani- 
cal purposes’, Progress of the World-Jan. 
1000 w, 

3643. The Vicissitudes of a New Industry 
(A most instructive article given in the form of 
a letter from a friend solicited by an inventor to 
take stock in a company formed to manufacture 
anew and valuable patented improvement, It 
might profitably be read by many now contemp- 
lating the best way to commercially exploit new 
improvements). Ir Age-Jan. 16. 3000 w 

3650. The Gates Iron Works Drawing 
Room. John Rando! (Illustrated detailed de- 
scription, with plan of reom, etc). Am Mach 
Jan. 16. 2200 w. 

3671. ‘The Water of the Drainage and Ship 
Cana!, and Its Transmission to Chicago. H. 
S. Putnam (A paper read at a meeting of the 
Illinois Chapter of the American Institute of 
Architects, claiming that both from an engineer- 
ing standpoint and financially one can scarcely 
overestimate the importance of this canal asa 
source of power for the city of Chicago). Elec 
Eng-Jan.15, 2200 w. 


*3707. The Jenny Lind (History of a loco- 
motive of great interest as being in a large 
measure the forerunner of the standard type of 
English locomotives. The firs: part describes 
the incidents connected with its building and 
competitive trial, and promises illustrations of 
details ina future number). Eng, Lond-Jan. 
10. Serial, Ist part. 1200 w. 

*3708. The Theory of the Lubrication of 
Plain Parallel Surfaces. R.M. Deeley and C, 
E. Wolff (An important paper reprinted from 
the Transactions of the Royal Society, with nine 
tables of constants), Eng, Lond-Jan, 10, 
3000 w. 

*3749. An Autographic Testing-Machine 
Attachment. Thomas Gray (Description of a 
device whereby automatic and autographic rec- 
ords of the relation between the force applied 
and change of dimensions are obtained). Digest 
of Phys Tests-Jan, 2700 w. 


3790. Notes on the Invention and Develop- 
ment of the Slide Rest. W. F. Durfee (Histori- 
cal in character and of much interest), Am 
Mach-Jan, 23. 2800 w. 


3797. A Turbine of the Niagara Power Co. 
Ill. De Volsen Wood (Results of calculations 
of the performance of a large turbine of the 
Fourneyron type, based upon data supplied by 
Prof. Coleman Sellers). Am Mach-Jan. 23. 
1500 w. 


#3801. A Curious Mechanical Movement. C. 
W. Mac Cord (Describes and illustrates an in- 
genious piece of mechanism for turning on and 
shutting off gas at adistance and which is possibly 
applicable to other purposes), Stevens In-Jan. 
1400 w, 

*3814. The Design and Testing of Centri- 
fugal Fans (Abstract of a paper read by Messrs. 
H. Heenan and W. Gilbert, disciples of a 
method and apparatus for determining best form 
of fan blade and fan case, and most economical 
speed and diameter of fan to move any desired 
volume of air underany given pressure). Mach, 
Lond-Jan. 15. 900 w. 


#3822. Experiments on Wind Pressure. H. 
C. Vogt (General discussion stating the writers’ 
relation to the experimental researches of Prof. 
Irminger, and giving a formula for computing 
efficiency of wind propellers), Engng-Jan. 17. 
2400 w. 

*3824. The Strength of Cylindrical Shells. 
F. Keelhoff (Very abstruse mathematical discus 
sion. ‘The conclusion is reached that it is use- 
less to take any accountof the action of the ends 
in modifying the stresses in the shell of an ordi- 
nary boiler, and that the effect of the ends is as 
likely to increase as to diminish these stresses). 
Engng-Jan. 17. 1800w. 

3842. A Coming Revolution in Power, F. 
Jarvis Patten (The writer looks for a ‘* gas age ” 
and prophesies a wonderful revolution due 
largely to the perfection of the gas engine). New 
Sci Rev- Jan. 2000 w. 

3852. The New York Trade Schools. Ill. 
Owen B. Maginnis (An article in praise of these 
schools, and an account of a recent visit to 
them). Arch & Build-Jan. 25. 1300 w. 


3912. Progress Toward the Age of the Horse- 
less Carriage. T. A. De Weese (Illustrated 
historical sketch of progress in this field), Cos- 
Feb. 3400 w. 

*3949. On Measurements of Small Strains 
in the Testing of Materials and Structures. J 
A. Ewing (An important and exhaustive illus- 
trated paper, with description of numerous ex- 
periments, and tabulated results. The experi- 
ments were made with a new kind of extensom- 
eter, which is described in detail), Eng, Lond- 
Jan. 24. 3500 w. 


*3963. The Berrenberg Mechanical Pump 
(An illustrated description of a pump for the ex- 
haustion of an electric incandescent lamp). Elec 
Rev, Lond-Jan. 24. 1600 w. 


3989. Frictionof Bearings. J. H. Holmes 
(A learned discussion of the friction of bearings 
other than plain, parallel, sliding contact bear- 
ings. The subject is ably treated). Power- 
Feb, 1800 w. 

4oro. Water Motors and Their Power. G 
D. Hiscox (Deals with the class of motors now 
upon the market for supplying small power. 
Details of their construction are illustratec), 
Sci Am Sup-Feb. 8. 1800 w. 


4012. The Measureof the Instantaneous.— 
The Time Occupied in Oil Engine Explosions. 
Tecumseh Swift (An important question ably 
discussed), Am Mach-Feb. 6. 700 w. 


+4058. Are Patents Worth Anything? C. D. 
Frost (A reply in part to an article in Electrical 
Engineering (Chicago) and giving the writer's 
views on the valuelessness of letters patent). Ind 
Rub Wlid-Feb. 10. 1400 w. 

*4077. The English Steam Whizzer (I)lus- 
trated description of a new device for washing 
wheat previcus to grinding it. The process is 
so rapid and thorough that in passing through 
the whizzer, while the wheat is nicely cleaned, 
the grains do not absorb moisture enough to in- 
terfere with grinding, and moisture adhering to 
the surface is separated and thrown out by cen- 
trifugal force), Am Miller-Feb. s5cow. 


We supply copies of these articles. See introductory. 
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MINING & METALLURGY 


Treatment of Low-Grade Ore. 
GOLD and silver mining is one of the 
most profitable of undertakings when car- 
Most of the 
failures are due to ill considered action by 


ried on ina business-like way. 


the promoters in organizing the company, 
or the directors in its management; and 
the most serious blunder made by the 
latter is the adoption of a process for 
treating the ore which has not been suffi- 
ciently tested bef re installing the plant. 
An experienced engineer's judgment will 
go far in selecting the best method of ex- 
traction, but this method should be sub- 


jected to preliminary tests before the plant 


is bought. Mr. Edmund B. Kirby treats 
of this subject in a valuable article in The 
Mining and Scientific Press (Jan. 18) as 
follows: 

“It is well understood that of the two 
general divisions, ‘sulphid’ and ‘ oxidized 
ores, the former includes all those forms 
in which gold was originally deposited in 
veins. Within reach of the aerated sur- 
face waters the sulphid minerals are found 
more or less decomposed, with their gold 
contents set free. Nature has here done 
slowly the very work which would other- 
wise have to be performed in roasting fur- 
naces.” 

With completely oxidized ores a high- 
speed California stamp mill should be 
used, which will treat ore from 35 cents 
to$!1.oco perton, Where the gold is free, 
divided, amalgamation 
The Gilpin county 


but very finely 
must follow stamping. 
(Col.) type stamp mill is of slow speed 
and designed for ores little or not at all 
oxidized, 
cent. of the gold in the battery and on the 
Telluride minerals will not yield 
and 
must be treated by the chlorination or 
cyanid Combination milling 


It willsave sixty to seventy per 


plates 
to amalgamation or concentration, 
process. 
means amalgamation followed by concen- 
tration, 

“Two general types of 
plants are in use. In one the 


combination 
ore is 


crushed by stamps to the usual sand size, 
and then treated on vanners or other sim- 
The sands, 
now free from sulphids, are then ground 


ple concentrating machines. 


fine and amalgamated in pans. 

“In the second type the ore is crushed 
is then 
treated in a complete concentrating plant 


by rolls to about bean size. It 


of screens, jigs, hydraulic sizers, buddles, 
vanners, etc., more or less elaborate, ac- 
cording to the requirements of the case. 
The tailings from the concentrating de- 
partment are then recrushed to sand size 
and amalgamated on plates or in pans. 
Combination plants of fifty tons’ daily 
capacity cost from $30,000 to $60,000, and 
the expense per ton is also greater; but a 
much larger extraction is secured. 

“When the problem cannot be solved 
by any of the above methods, it is neces- 
sary to resort to barrel chlorination or the 
cyanid process. In barrel chlorination all 
the sulphids must first be removed by 
roasting, before chlorine can act effectively 
upon the ore. This is more difficult and 
expensive than ordinary roasting, where a 
complete removal is not necessary. An- 
other objection to the chlorination is that 
no silver is saved, and, since most gold 
ores also contain silver, the loss from this 
cause may be serious, 

“The cyanid process requires no roast- 
ing, since the penetrate the 
cleavage planes of the sulphid crystals and 
dissolve a large percentage of both gold 
and silver. Neither process will recover 
the gold present in coarse flakes and 
grains. Both require very expensive and 
carefully designed plants, which may cost 
$50 000 to $75,000 for fifty tons’ daily ca- 
pacity. Chlorination extracts ninety to 
ninety-four per cent. of the gold only, 
while the cyanid process recovers seventy- 
five to eighty per cent. of both gold and 
silver. The latter is, therefore, specially 
adapted tothe lower grades of ores, and 
its expense is about two-thirds that of 
chlorination. Each process has its own 


solutions 
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field of application, and the question as to 
which is best for a given case is not easy 
to decide. At present the cyanid process 
is being applied to ores in three different 
ways: 

“ First—As an adjunct to the process of 
ordinary wet stamp milling. The tailings 
from the stamp mill are further treated in 
acyanid department. This is the method 
in universal use throughout the South 
African fields. At first the old dumps of 
accumulated tailings were worked up, and 
then the cyanid plants were modified to 
take fresh tailings continuously from the 
stamp mills. The system has the follow- 
ing advantages: It is the cheapest of the 
three in cost of plantand expense per ton. 
All large grains of gold which would es- 
cape from cyanid solutions are saved by 
the amalgamation. Moreover, since many 
of the mills use concentrating machines, 
the sulphids are separated in a small bulk, 
and this is treated with more care and ex- 
pense than would be profitable upon the 
ore itself. The disadvantage of the sys- 
tem is thatthe crushed material flowing as 
tailings from a wet stamp mill contains 
such a large proportion of flour-size par- 
ticles or slimes that the cyanid solutions 
will not percolate through it. Itis, there- 
fore, necessary to separate the sands from 
the slimes, and treat only the former. The 
slimes, amounting to thirty per cent. of the 
total weight, have to be thrown away. 
The Johannesburg ores average $12 in 
gold, and the stamp mill amalgamation 
takes out about sixty per cent. of this, or 
$7, leaving $5 per ton in the tailings. 
Thirty per cent. of these tailings are 
thrown away as slimes, and the remaining 
sands are subject to cyanid treatment. 
This extracts seventy per cent. of the gold 
inthe sands, making the total recovery 
$9.50, or about eighty percent. of the gold 
originally present in the ore. The re- 
maining $2.50 is lost. If it were only pos- 
sible to treat these slimes effectively by 
cyanid, this system would be the one best 
suited to most mines in the United States. 
A cyanid plant could then be attached 
with ease to any western stamp mill, and 
the saving greatly improved. Uptothe 
present such attempts in this country have 


been failures. Various plans have been 
prop»sed to overcome the difficulty, and 
itis probable that a working plant could 
now be built to treat slimes. 

““Second—The ore is crushed in an or- 
dinary dry crushing stamp mill. It is 
placed dry in vats, and the cyanid solu- 
tions allowed to percolate through the 
mass, This system has been tried in New 
Zealand, Australia, and various parts of 
this country. Its results have, on the 
whole, been rather unsatisfactory. The 
trouble is that dry stamp crushing pro- 
duces so much fine powder that percola- 
tion is very difficult and slow, 

“ Third—The ore is crushed dry in a 
more complicated and expensive plant of 
rolls and screens. The object of this is to 
avoid the production of slimes, and thus 
to do away with all the difficulties of per- 
colation. It is a very delicate undertak- 
ing to accomplish this without at the same 
time having the grains of ore so coarse 
that the solutions cannot reach their gold 
contents. The large number of failures 
which have occurred in the attempts to ap- 
ply cyanid by this system have made it 
clear that, in order to ensure success, it is 
necessary to have a very expersive plant, 
designed by the best metallurgical skill.” 

Feeder for Powdered Fuel. 

THE Wegener automatic system of 
burning powdered coal was devised in 
1892. It was closely followed by the 
Friedeburg and Schwartzkopf systems, 
and has been in use at the Bermondsey 
works, England, for some time, where it 
gave an economy of as high as twenty per 
cent. over hand-stoking. The automatic 
stoker used in the Wegener system is 
thus described in Colliery Guardian 
(Jan, 24): 

“ The Wegener apparatus has been much 
simplified, and now it would seem difficult 
to find a more elementary and yet efficient 
construction. The coal-dust is contained 


in an overhead conical hopper, at the 
bottom of which isa sieve, about 5% in. 
in diameter. This sieve is tapped auto- 
matically so as to cause the coal to fall 
through intoa vertical pipe, where it meets 
an upward current of air produced by the 
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chimney draught. The mixed air and 
dust then pass directly into the boiler 
furnace by means of a quarter-circle bend 
on the vertical pipe. in order to shake 
the sieve, a fan in the air-pipe is driven 
by the natural draught, just like an old- 
fashioned smoke- jack, and, in turn, drives 
asmall hammer, which taps the sieve about 
150 to 250 times a minute. The strength 
of the blow is controlled by a spring and 
stops, both of which are adjusted by small 
hand-screws, so as to regulate the amount 
of coalused. The air supply is regulated 


pipes closed by dampers. These are only 
used with very bituminous coal. 

“The cost of pulverizing to pass through 
a 60-mesh screen, starting with slack coal, 
is given at about ten percent., ornot more 
than one shilling aton. Any disintegra- 
tor, or other type of machine suitable for 
the purpose, is used. This item of cost 
has to beset off against the saving of labor 
in stoking and the cheapness of the fuel 
that can be used.” 

Though this apparatus is so highly 
spoken of, there are several points in con- 


THe WkGENER PowDERED FUEL FURNACE. 


— 


by raising or lowering the lower end of the 
vertical pipe, which nearly reaches the 
floor. As the fanis placed nearly at the 
bottom of this pipe, some five feet below 
the sieve in the hopper, the falling dust does 
not reach it, and the moving parts generally 
are of very light and simple construction, 
so that the cost of repairs necessary will 
be light. In fact, an ordinary tinsmith 
could construct nearly the whole of the 
apparatus. The main air-supply pipe is 
some twelve or more inches in diameter, 
but additional air can be supplied by extra 
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struction which will strike an engineer at 
once as being inefficient. 
The Russell Process. 

Tuts method of silver extraction, hav- 
ing passed through the usual experimental 
stages, has reached a point in economical 
working where it attracts the attention 
of mill-owners generally. Tailings which 
would otherwise be thrown away are 
treated efficiently by these hyposulphite 
solutions, the silver recovered being an 
important item contributing toward a 
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company’s dividends. Mr. Carl A. Ste- 
tefeldt briefly describes the process* in- 
vented by Mr. E. H. Russell as follows : 

Russell discovered that solution 
of a double salt of sodium and cup- 
rous hyposulphite, formed by mixing 
sodium hyposulphite with copper sul- 
phate, exerts a most energetic dissolving 
and decomposing action upon metallic 
silver, silver sulphid, silver minerals 
belonging to the group of antimonial 
and arsenical sulphids, and other silver. 
combinations. Hence, if a charge of ore 
is first lixiviated with ordinary sodium 
hyposulphite solution, and, subsequently, 
with a solution containing a double salt 
of sodium and cuprous hyposulphite, 
this solvent is called the extra-solution,— 
an additional amount of silver is extracted, 
which would have been lost in the tailings 
by working according to the old method 
alone.” 

Results obtained on thirty thousand 
tons of tailings, treated by this process 
at the Yedras Mill, Sinaloa, Mexico, show 
a productaveraging seven thousand ounces 
of silver per ton and the following extrac- 
tion: 


Per cent. Per cent 


Per cent 
Extra Apparent 
Year. vunce Oflice. | in Mill 
per t “6 Russel! 
Russell Ri ell > 
Proce Process, Process 
1888 19.49 62.70 60 14 62.74 
1723 | 5720 | 5595 60.14 
18go 13 4° 49 2% 48.37 46.84 
Av'y's 16 73 56.39 54 82 59 


“Russell also discovered that lead can 
be completely separated from a sodium 
hyposulphite solution, as lead carbonate, 
by sodium carbonate. After decanting 
the solution from the lead carbonate, sil 
ver and copper are precipitated from it in 
the usual way. This method of separat- 
ing lead prohibits the use ofcalcium poly- 
sulphid as a precipitant for silver, because 
calcium entering the regenerated lixivia- 


tion-solution would also be precipitated 


‘The Lixiviation of Silver-Ores with Hypo 


sulphite Solution Carl A. Stetefeldt, author and 
publisher, 967 Alice St., Oakland, California. Second 
edition ipl Cl Price $5.0 


as a carbonate with the lead by sodium 
carbonate. Hence, sodium sulphid must 
be employed. A _ full investigation has 
demonstrated that this is by no means 
detrimental. Sodium sulphid and hypo- 
sulphite are more advantageously used in 
the lixiviation-process than the corre- 
sponding calcium. salts.” 


Fusibility of Sand for Furnace Bottoms. 

THE qualities which go to make a firm 
refractory floor or bottom for furnaces uscd 
in heating steeel ingots or blooms previ- 
ous to passing them through the rolls are 
well enumerated by Mr. Charles Ferry in 
The [ron Age (Vec. 19). He says: 

“The grades of sand to which I have 
particular reference are those used for 
making bottoms of reheating furnaces in 
rolling mills. The characteristic feature 
of a good bottom sand is its ability to * set,’ 
forming a hard, durable furnace bottom. 
But sands which contain clay or are of a 
‘loamy’ nature cannot be used with any 
degree of safety. The tendency of such 
sand isto stick tothe hot iron; then, when 
a bar is rolled, a lump of the bottom sand 
is liable to be found imbedded in the fin- 
ished product. While it is essential that 
bottom sand should set quickly after hav- 
ing been thrown into the furnace, it must 
not be of sucha fusible nature as to become 
seriously affected by the heat of the fur- 
nace. If siliceous material, like sand, is 
partially fused, or even approaches that 
state, it assumes the same sticky property 
which clay gives it, and that causes 
trouble.” 

It was supposed by some that the 
percentage contents of silica determined 
the refractory nature of aclay. “ This view 
is not supported by experiments, as is 
shown by the following analysis. Permit 
me to tabulate the analyses of two speci- 
mens of bottom sand. 

B, poor 


(fire sand) 
Per cent. 


A, good 
Per cent. 


Silica, total, SiO, gl .47 

Alumina, Al,O, 

Ferric oxid, Fe,O0, \ 7.49 4.88 

Magnesia, MgO......... OF none 
Water of combination..... 0.61 3.01 
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Coarser-grained sands require a higher 
temperature to make them “set,” though 
the chemical composition may be identical. 

“ For the furnace in which several practi- 
cal tests were made the sample A seemed 
to give excellent results, while sample B, 
which carried about the same quantity of 
(tota!) silica, did not ‘set’ hard. A bottom 
was made in the reheating furnace with 
sand B, but, even after waiting fifteen to 
twenty minutes, the sand would show no 
tendency to bind together. 

“After such widely different results were 
obtained from two samples of bottom sand 
contained about the 
same percentage of silica, | came to the 


which apparently 
conclusion that the quantity of silica pres- 
ent was not the only characteristic of sand 
to be considered in determining a specimen 
suitable for this work. 

“If chemical analysis is to be the only 
guide to choosing bottom sand, I think the 
results should be interpreted in a similar 
manner to that of fireclay. Before pass- 
ing judgment upon a specimen of ‘ refrac- 
tory clay’ from its chemical composi- 
tion, it is necessary to arrange the results 
obtained from analytical work in the fol- 
lowing manner: 

Silica (combined) 

Alumina, 

Quartz, 

Water (combined), Plastic properties. 

Lime, 

Magnesia, | : 

Ferric Oxid, Fluxes. 


Fixed Alkalies, | 


Refractory constitu- 
ents. 


‘ Besides these chemical features of a bot- 
tom sand, there is an important physical 
condition which must not be forgotten,— 
wz., the size of grain or degree of coarse- 
nesss. 

“As the more plastic clays—ze., those 
containing the larger percentage of kaolin 
or hydrated silicate of alumina—render 
the silica sands less refractory, it follows 
that, the more water the kaolin contains, 
the more fine-grained and" plastic it will 
be, and the more it will impair the refrac- 
tory nature of the sand. A clean sharp 
sand without water would also\be without 
clay. 

{\“ The, fluxes—lime, magnesia, iron, and 
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the fixed alkalies—are the substances 
which play the most important part in 
the ‘setting’ of In the 
aggregate these probably 
amount to four or five per cent. in many 
samples of bottom 


bottom sand. 
constituents 
sand, The fluxing 
powers of these substances with silica are 
nearly all different; therefore, to bring 
about the same results the sand would 
require the presence of possibly twice 
of one as another. In other 
words, if the fixed alkalies were the flux- 
ing base in one case and ferric oxid in an- 
other, of two samples of bottom sand 
which work practically alike, we would 
find the percentage of the latter would far 
exceed that of the former. It is possible 
that alumina assists the fluxes in the work 
of ‘setting ’ bottom sand, but not enough 
to warrant our giving it credit for a de- 
cided basic nature. Then, too, we find it 
refractory and slow to combine with the 
fluxing impurities of the bottom sand. 
For this reason it is reasonable to believe 
that the effect of alumina in bottom sands 
is the same as in fire clay, for, when either 
is subjected to high degrees of heat, this 
constituent does not act like a base, com- 
bining with the silica to form fusible com- 
pounds.” 

The author thinks that it is better to de- 
velop an accurate system of chemical tests 
than to risk losses of steel or bottoms by 
practical tests with new sands. 


as much 


The Coolgardie Gold Fields, 

A CORRESPONDENT of /udtan Engineer- 
ing (Dec. 21) writes from Coolgardie as 
follows: “Coolgardie is a rudimentary 
mining town of shanties mostly, at the ex- 
treme southwest corner of a vast strip of 
auriferous territory—roughly, two hun- 
dred miles wide—which stretches obliquely 
across Western Australia into the utmost 
north of the territory known on the maps 
as the Kimberly district. The town of 
Coolgardie lies about four hundred miles 
due east of the port of Fremantle, which 
is close to Perth.” A railroad establishes 
communication to Southern Cross, two 
hundred and forty-eight miles inland. 
the remaining distance being still in the 
hands of the contractor. The country is 
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a dry sandy waste, “ covered with a species 
of eucalyptus, the foliage of which spreads 
out atthe top into a graceful fan that be- 
comes very monotonous, while the ab- 
sence of landmarks renders the traveler 
very liable to lose himself and die from 
thirst. Water is secured by cement-lined 
channels leading to catch basins, which 
are made rectangular in section in order 
to minimize evaporation, and are locally 
known as* Sooks.” A temperature of 110 
deg. is common, and the white laborers 
work through the eight hours in the usual 
way, taking no advantage of cool morn- 
ings. 

The latést water-supply scheme pro- 
posed is to distil the water obtained from 
wells in dried-up lake bottoms. This 
water is salty, and it will cost £75 per 
week to distil 40,000 gallons daily. It 
will be conducted twelve miles into a res- 
ervoir above the town, and earn a water 
rate of two pence per gallon, as against 
four pence, the present rate. Galvanized 
pipes are unpopular, as the zinc dissolved 
is thought to aggravate any inclination to 
suffer from fever. 

Kerosene oil engines are used, owing to 
the scarcity of water and the improbabil- 
ity of ever pumping water four hundred 
miles from the ocean. They are used to 
drive stamp mills. The Akroyd and 
Priestman types are employed principally, 
and their use will probably soon extend to 
tramway haulage. The district itself is in 
an embryo state, struggling hard to get 
out of the shell with the aid of British 
capital. Although gold is being produced, 
it is the speculator who is doing the most 
effective work. 

“ The routine of gold-mining operations 
at Coolgardie is familiar to anyone who 
recollects Wynaad in the years 1880-81 ; 
only it is being repeated on a much larger 
scale. Briefly, a class of mineral viewers 
exists in Australia who are generally fitted 
out with camp equipment, and have their 
expenses paid by syndicates at Melbourne, 
Adelaide, and Sydney, who raise a capital 
of about one thousand pounds at a time, 
These viewers examine the wilds, and, on 
finding payable quartz, peg out a claim of 
say forty acres foreach member of a search 


party, which is surveyed and registered as 
the property of the syndicate, under the 
mining act of the colony. The syndicate 
have then to keep a man on nominal work 
upon each claim as long as they wish to 
retain a title. Just now wages amount to 
£4 per man weekly, and, with any other 
work incidental, there is a heavy unpro- 
ductive outlay, till machinery which may 
cost £10,000 is erected by a powerful com- 
pany. The next process is to enlarge the 
syndicate into a regular mining corpora- 
tion, and dispose of the whole property on 
the reports of mining experts to a new 
company with directors in London, and 
whose shares are quoted on the stock ex- 
changes. In the case of Wynaad, it may 
be remembered, those companies were 
formed right and left, and shares rose and 
fell long before a stock of machinery had 
time to reach the ports of India, still less 
get transported up the Western Ghats, and 
crush any gold, 

“ There are computed to be 20,000 peo- 
ple on the Coolgardie Goldfields; wages 
are £4 a week per man, and the lowest 
cost of ordinary living about £2-10-0 a 
week, while the monthly outturn of gold 
is Only 14,000 ounces, worth £53,000, from 
all the few mines now working combined, 
or a quarter of the bare subsistence of the 
population. The problem is from what 
source—be it London or the savings of 
Sydney, Melbourne, and Adelaide—the 
rest of the brisk expenditure undoubtedly 
going on is derived.” 

Etching Tests for Iron and Steel. 

THE following observations are described 


in Zhe American Manufacturer (Feb. 7) 
as being originated by Professor Kick, of 
Prague. The metal is first highly pol- 
ished, then immersed in 1.062 specific 
gravity muriatic acid until the etching 1s 
plainly visible, washed in water, brushed, 
and finally washed in dilute spirits of sal- 


ammoniac; after drying, rusting is pre- 
vented by means of a thin coat of clear 
gum-lac. The characteristic tests are: 

“ Soft or fibrous forge iron, If it is of 
excellent quality, it will be attacked unt- 
formly, even if the action of the acid has 
lasted for several hours; defective places 
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and ash holes make their appearance. The 
cauterized surface appears bright and of 
weak lustre. ‘Fine grain’ iron. The 
conduct is similar to that above. The 
cauterized surface appears still more uni- 
form, but darker. 

* Coarse grain or cold short tron is at- 
tacked more sharply than the kinds men- 
tioned before. The surface becomes 
black very soon on account of the strong 
separation of carbon; after the acid has 
acted about % hour the coal can be 
washed off as a black slime; the exposed 
surface remains black even then. The 
surface is uneven and corroded, which 
can be observed plainly, when the metal 
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is dried after about one hour’s cauterizing 
and the file is applied slightly to the cau- 
terized surface. 

“ Puddle steel. The color of the cauter- 
ized surface is a rather uniform gray. 

“ Bessemer and cast steel are attacked 
quite uniformly; defective places are 
found but rarely, and these do not show 
off to any greatextent. The color is gray 
and increases in brightness with increas- 
ing softness of the steel. Fine fissures 
become visible after cauterizing. 

“ Pig tron, cast tron and gray pig tron 
conduct themselves similar to steel; the 
color of the cauterized surface is a ,uni- 
form dark gray.” 


THE ENGINEERING INDEX—1896. 
Current Leading Articleson Mining and Metallurgy in the American, English and British Colonial Mining 
and Engineering Journals—See Introductory. 


Metallurgy. 


3571. Cost of Copper Production. Ed. E. 
& M. J. (Editorial reply to twenty-two questions 
on vital points in the copper industry, covering 
detailed costs and items of interest to those 
commercially interested in copper). Eng & Min 
Jour-Jan., 11. 3900 w. 

*3596. The Mechanical Testing of Iron and 
Steel. Professor Hudson Beare, in Scitence 
Progress (A scientific paper), Col Guard-Jan. 
3. 4800 w. 

+3605. A Proposed Schedule of Allowable 
Difference and of Probable Limits of Accuracy 
in (Quantitative Analyses of Metallurgical Ma- 
terials. E, D, Campbell (A valuable contribu- 
tion giving, in tabulaf form, the variation usually 
allowed, and the limit of accuracy due to method, 
of all the substances usually determined in met- 
allurgical work), Jour Am Chem Soc-Jan. 
400 w. 

*3631. Notesonthe Treatment of Tailings 
by the Cyanide Process at the Standard Con- 
solidated Mines, Bodie, California. Thomas 
H. Leggett (Paper read before the Inst. of 
Mining and Metallurgy. Detailed statement of 
time required, quantities, and values involved in 
the process are given, including cost of treat- 
ment, supplies consumed and valueof products). 
Min Jour-Jan.4. 400 w. 

3041. Red Plastic Fire Clay. Charles Ferry 
(The writer states that a small percentage of 
iron oxide may be beneficial, as it makes the 
brick hard and tough) Ir Age-Jan. 16, 
1600 

3642. The Troy Basic Bessemer Steel Plant 
(An illustrated description of the plant which is 
being built on a similar plan to the Pottstown. 
Pa., basic Bessemer plant). Ir Age-Jan. 16, 
1000 w, 

3655. Ore Treatment—Cyanide and Chlori- 
nation. W. P. Harvey (Giving interesting re- 
sults obtained by both processes in the United 
States, and stating that the ores of British 
Columbia must be treated by these methods). 
Min & Sci Pr-Jan. 11. 2300 w. 


We supply copies of these articles. See introductory. 


*3669. The Extractionof Zinc from Its Ore. 
Henry W. Nichols (A general detailed descrip- 
tion taken from the Chicago Mining Review). 
Aust Min Stand-Nov. 30. 1700 w. 

3703. The Acetylene Mystery (Criticism of 
the claims of the various acetylene companies, 
especially on the cost of producing calcium car- 
bide). Eng & Min Jour-Jan. 18. 2500 w. 

3705. Special Device for the Elevating of 
Granulated Slag (A method of removing furnace 
slag. It is granulated by being run into water, 
raised by a special basket elevator and carried 
off in a sluice). Eng & Min Jour-Jan. 18. 
400 w. 

3729. Hamilton Smelting Works (Illustrated 
description of a new iron furnace plant). Can 
Eng-Jan, 1800 w. 

*3731. Spontaneous Combustion of Coal 
(A discussion of the causes leading to the phe- 
nomenon with recommendations as to how this 
pyrophoric tendency of stored coal may be 
counteracted). Col Guard-Jan. 10, 900 w. 

*3740. The Cyanide Process of Gold Ex- 
traction—Discovered 43 Years Ago. J. G 
Montgomerie (Showing why the patents held 
should not be valid). Aust Min Stand-Dec rq. 
1800 w. 

*3741. The Preparation and Properties of 
Molybdenum. H. Moissan (From the Audletin 
de la Soct&té de Encouragement de Industrie 


Nationale. Description of method of making 
soft metallic molybdenum and also the carbide). 
Aust Min Stand- Dec. 14. 700 w. — -9 


#3743. Dry Crushing and Royalty (Consid- 
erations affecting the adoption of fine crushing 
and cyanide treatment of the entire mine out- 
put. 60% is estimated as being won by amalga- 
mation at present in South Africa). Aust Min 
Stand-Dec. 14. 1200 w, 

#3745. Remarks and Observations on the 
Cyanide Process. Walter J. Studds (Experi- 
ments on the effect of the addition of different 
alkalies to cyanide solutions, the extraction 
varying from 15 to g3 per cent). Aust Min 
Stand-Dec. 21. 1600 w. 
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Treatment of Low Grade Ore. Ed- 
Kirby (Considerations which deter- 


3763. 
mund B, 


mine what process of ore treatment shall be 
selected for any given ore), Min & Sci Pr- 
Jan. 18. 3000 w. 

3806. A Model Tin Plate Piant (Description 


of the Laughlin Nail Co.’s works, illustrated by 
three views of the machinery, and one plan). 
Met Work-Jan. 25. goo w. 

*3820. Microscopic Internal Flaws in Steel 
Rails and Propeller Shafts. Thomas Andrews 
(Attributing the failure of steel forgings when 
subjected to repeated stress to cavities filled 
with sulphide of iron,which are really microscopic 


flaws. ‘The three sections shown illustrate this 
plainly). Engng-Jan. 17. 1600 w. 
3569. The Kinkead Waste Rock Experiment 


(Illustrated description of a newly designed plant 
to treat waste gold ore from the dumps ofa 
California mine. The ore treated runs about $4 


per ton in gold), Mia & Sci Pr-Jan. 25. 
800 WwW. 
3911. Semet-Solvay Retort Coke Ovens, 


with Recovery of By-Products. R. M. Atwater 
(From a paper read before the meeting of the 
Ohio Inst. of Min. Engs. Comparison of the 
Beehive oven coke with the Semet-Solvay pro- 
duct, with results of working). Ir Tr Rev- 
Jan. 30, 5000 w, 


*3941. Burning Powdered Coal(Description, 
illustrated by two views, of the automatic feed 
used in a powdered coal furnace), Col Guard- 
Jan, 1000 w. 


*3942. Economic Conditions of the Iron and 
Steel Industry in Belgium and Germany (The 
official report just issued of the commission ap 
pointed by the British Iron Trade Assn. to in- 
vestigate the comparative labor and industrial 
conditions on the continent). Col Guard-Jan. 
24. 5000 w. 

4006, The Smelting of Titaniferous Ores. A. 
J. Rossi (The general considerations, methods 
of treatment, and the properties of titanic min- 
erals are fully discussed), Ir Age—Feb. 6, Serial. 
Ist part, 4200 w, 


4042. The Amalgamation of Rich Free Gold- 
Ores. F. Hille (Relative economic results of 
ball-mi!l and mortar amalgamation in Transylva- 
nia. The former was run at about I-10 the ex- 
pense of the latter), Eng & Min Jour-Feb, 8. 
1000 w. 

4955. Open-Hearth Practice in Germany (A 
recent improvement, designed to evenly distri- 
bute the current of gases, consists of a transverse 
middle division wall in the regenerators). Ir 
rr Rev-Feb. 6. 700 w. 

4073. How to Distinguish Between the Dif- 
ferent Kinds of Iron and Steel (Method of pre- 
paring specimen, and the appearance of the 
polished surfaces of each grade when etched 
with acid). Am Mfr & Ir Wld-Feb. 7. 
700 w. 

Mining. 

3572. The Question of Extra - Lateral 
Rights. A. H. Wethey (A discussion of Court 
decisions, having the plan of claims and work- 
ings illustrated). Eng & Min Jour-Jan. 11. 
2400 w. 


We supply copies of these artictes, 
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*3614. The Loop Creek, 
Coal Field. Daniel W. 
nature of the coal, 


physical features), 


West Virginia, 
Langdon (Its history, 
how mined, its analyses, 
Col Eng-Jan, 1000 w. 

*3667. The Mount Lyell Mining and Rail- 
way Company, Limited (Description embodying 
the report of the mine manager, engineers and 
metallurgists). Aust Min Stand-Nov. 30. 
6000 w. 

3702. The World’s Greatest Gold Field. 
Dan de Quiile (General review of the California 
gold elds). Min Ind & Kev-Jan. 16. 1400 w. 

3711. The Methods of Prospecting for Gold 
in the South. William M. Brewer (Methods 
used in determining the extent of the deposits, 
and considerations affecting the method of min- 
ing and treatment of ore), ‘Tradesman-Jan. 15. 
Serial. Ist part. 4400 w. 

#3733. Periodicity of Fire-damp. A. Don- 
eux (The writer states that fire-damp explosions 
follow sympathetically the hebdomadal fluctua- 
tion, and that it obeys the law of volcanic ac- 
tion), Col Guard-Jan, 10, 1800 w, 

*3734. The Adhesive Properties of Coal. 
M. Louis Campredon (Brief extract from a 
paper read before the Académie des Sciences, 
Paris,on the relative coking properties of coals). 
Col Guard-Jan, 10, 500 w. 

*3738. Mining Accident Relief Fund (A 
scheme to provide for accidents to miners), 
Aust Min Stand-Dec. 7. 600 w, 

*3739. Deep Level Mines. L. J. Seymour 
(Some notes on the Lake Superior copper mines). 
Aust Min Stand-Dec. 7. 3300 w. 

*3742. The Underground Workings of 
Broken Hill Block 10 Silver Mine (Illustrated 
description from the report of the general man- 


ager). Aust Min Stand-Dec. 14. 1900 w. 
*3744. Physiography and Geography of the 
Wadnaminga Gold Fields, South Australia. 


F. D. Johnson (Paper read before the Australian 
Inst. of Min. Engs. An extended description). 


Aust Min Stand-Dec. 14. Serial. {st part. 
3400 w. 
*3746. The Principles and Practice of Min- 


ing and Ore Dressing on the Zeehan Field. E. 
Moriarty Weston (An excellent description of 
practice in Tasmania). Aust Min Stand-Dec. 
21. 4000 w, 

*3747. Mount Bischoff Tin Mine (Tasma- 
nia) (Description with illustrations of the Red 
Face and the Brown Face workings). Aust 
Min Stand-Dec. 21. 500 w. 


+3765. The Coolgardie Gold Fields, West 
Australia. A. T. F. (A true description of this 
much talked of Western Australian district, by 
one who has been there. [Illustrated by a map). 
Ind Engng-Dec. 21. 2200 w. 


3779. Mexican Mining Operations Creating 
a Market for American Machinery. E, L, (In- 
formation as to the situation and character of 
some of the principal mines in Mexico). Mfrs 
Rec-Jan. 24. 1300 w. 

3788. 100-Ton Derrick at the Avondale Mar- 
ble Quarries, Chester, Pa. (Illustrated descrip- 
tion of derrick and method of working quarry). 
Eng. News-Jan. 23. 8co w. 


See introductory. 
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3809. Camp Floyd District, Utah. James 
W. Neill (The gold production of the Mercer 
and adjoining districts is $2750 daily). Eng & 
Min Jour-Jan. 25. 2800 w. 

3810. The Salt Creek Oil Field, Wyoming. 
Wilbur C. Knight (A description with seven 
illustrations. The probable production in 1896 
is put at 5000 barrels). Eng & Min Jour-Jan. 
25. 1200 w. 


*3826. The New Perforators. Ill. Léon 
Thiriart (A paper read before the Assn. of Min. 
Engs. at the Liége School, and translated from 
La Revue Universelle des Mines, de la Métal- 
lurgie, &c. These screw feed drills are in- 
tended to displace power drilling and blasting in 
firedamp coal mines), Col Guard-Jan, 17. 
2500 w 


3904. The Oriskany Iron Ores at Rich Patch 
Mines, Va. Edmund C. Pechin (General de- 
scription). Eng & Min Jour-Feb. 1. Serial. 
Ist part. 1400 w, 

3910. Wire Rope Haulage, Its Use and 
Abuse. T. E. Hughes (Read at Columbus, O., 
before the Ohio Inst. of Min. Engs. The 
author points out the superiority of standard 
over long lay wire ropes and the influence of 
friction on the life of the rope, with some notes 
on haulage systems), Ir Tr Rev-Jan. 30. 
2400 Ww, 

*3940. Water Cartridges in Blasting. L. 
Jaroljmek (Water is used as tamping and acts at 
the same time on the quicklime termination of 
the dynamite cartridge, generating sufficient heat 
to fire the fulminate cap). Col Guard-Jan. 24. 
2000 W. 


3957. The Trail Creek Gold Mining District 
of British Columbia. J. D. Sword (General de- 
scription), Can Min Rev-Jan. 4500 w. 


+4000. The Mines and Plant of the El Car- 
men Mining Company, Villaldoma, Mexico. 
Harrison Souder (A description of the silver 
mines, sampling the ore, ventilation of the work- 
ings, water supply, and the company railroad. 
The article is well illustrated). Pro of Eng’s 
Club of Phila~Jan. 5000 w. 


401s. The Auriferious Gravels of British 
Columbia. J. M. Buxton (Some mining experi- 
ences in working the British Columbia hydraulic 
gold deposits). Mining-Jan. 2000 w, 

4o16, The Slocan Country. Charles F. 
Caldwell (Brief notes on existing mines in this 
district of West Kootenay, B. C ). Mining-Jan. 
2200 w. 

4017.  Hallidie Ropeway at Halls Mines, 
Nelson, B. C. IIL. (A steel cable ropeway, car- 
rying ore four and one-half miles, carrying goo 
traveling buckets, holding 100 lbs. each. The 
system is automatic). Min & Sci Pr-Feb. 1. 
700 w, 

Miscellany, 


+3606. An Electrolytic Method for the De- 
termination of Mercury in Cinnabar. W. B. 
Rising, and Victor Lenher (The cinnabar is dis- 
solved in hydro-bromic acid, neutralized with 
caustic potash, pure cyanide of potash added in 
excess to dissolve precipitate, and the metallic 
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Ws supply copies of these articles. 
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mercury deposited on platinum by a weak elec- 
tric current). Jour Am Chem Soc-Jan. 400 w. 

3615. Norwegian Minerals Containing Tho- 
rium and Yttrium. L. Schmelck (These miner- 
als are important by reason of the incandescent 
properties of their oxides), Am Mfrs & Ir Wld- 
Jan. 10. 800w. 

3656. Balance Sheet of a South African Mine 
(Itemized official statement). Min & Sci Pr—Jan. 
II. 200W. 

*3668. Suggestions as to Building a Mill 
(Considerations affecting the location of a stamp 
mill). Aust Min Stand-Nov. 30. 800 w. 

3704. The Transvaal Crisis (Short history, 
with portraits of the principal actors in the 
Transvaal—viz. : Messrs. Kruger, Rhodes, Wil- 
liams, Barnato, Jameson, and Hammond). Eng 
& Min Jour-Jan 18. 1300 w, 

*3730. Mineral Resources of Spain. Regi- 
nald W. Barrington (A condensed description). 
Ind & Ir-Jan. 10. Serial. Ist part. 800 w. 

*3737. Geology of Central Australia (De- 
scription of exp'orations made by the South Aus- 
tralian government geologist, with special refer- 
ence to mining deposits). Aust Min Stand-Dec. 
7. 2300 w. 

#3748. The Origin of Malachite. Edgar 
Hall (Observations in an abandoned copper mine 
leading to a theory of formation of copper car- 
bonates). Aust Min Stand-Dec. 21. 1300 w. 

3764. Venezuela, Its Industry, Mining and 
Commerce. I. B. Storch (The mineral deposits 
are undeveloped, as prospecting. owing to the 
dense underwood, is difficult. ‘The annual pro- 
duction of gold was 180,000 ounces). Min & 
Sci Pr-Jan. 18. goow. 

3808. The Transvaal Troubles (A condensed 
statement of the causes leading to the revolt and 
notes on the present situation. A readable edi- 
torial). Eng & Min Jour-Jan. 25. 2300 w. 

#3825. The Mineral Industry of the United 
Kingdom (First annual general report upon the 
mineral industry). Col Guard-Jan. 17. Serial. 
Ist part. 5500 w. 

+3907. The Building Stones of the United 
States. Dr. William C. Day (Distribution, 
methods of quarrying and general characteristics 
of the stones produced at present for structural 
purposes). Jour Fr Inst-Feb. 6000 w. 


#3935. That Flood of Gold.” Carl Snyder 
(Popular, interesting description of methods in 
modern gold mining, with remarks upon prob- 
able effect of the great increase in gold produc- 
tion). Rev of Rev-Feb. 4000 w. 


+4064. Topography, Climate, and Mineral 
Springs of Alabama. A. N. Bell (The article 
contains analyses of a number of the mineral 
waters of the state and a complete list of the 
springs ; also facts in relation to the advantages 
of the state as a winter resort). San—Feb. 2400 w. 


+4070. The Precipitation of Phosphomolyb- 
date in Steel Analysis. George Auchy (Experi- 
ments tending to prove that dilute solutions and 
the presence of ammonia nitrate are essential 
conditions for complete precipitation . Jour of 
Am Chem Soc-Feb. 1000 w. 


See introductory. 
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Determination of Nitrites in Water. 
CERTAIN discrepancies (very marked in 
the 
found to 


case of peaty waters) having been 
between Trommsdorff's 
method and 


a-napthylamine test upon a large variety of 


exist 
iodo-zine starch Griess's 
waters, Mr. Augustus H. Gill, conjointly 
with Mr. H. A. Richardson, has contrib- 
uted to Journal of the American Chemical 
Soctely for January a method of decolor- 
izing peaty waters so that agreement be- 
tween these standard tests is obtained. 
“The peaty waters showed no blue by 
Trommsdorff's method, but in some cases 
as high as 0.001 parts nitrogen as N, O, 
Upon de- 
colorizing the waters, the results agreed, 
showing that the peaty matter interferes 
with the formation of the iodid of starch, 


per 100,000 by the Griess test. 


and, unless nitrites are present in consid- 
erable quantity (above 0.002 parts nitro- 
trogen as N, O, per 100,000), this test is 
not capable of detecting them, 

“ The decolorization was effected in the 
cold, as heating increases the nitrites, by 
shaking up about 250 cc. of the water with 
threecc, of ‘milk of alumina’ (prepared by 
precipitating a boiling solution of potash 
alum with ammonia, 
settle, and filtering through a filter which 
is washed free nitrites. 
using Griess'’s method, it was found advan- 


etc.), allowing to 


from Even when 
tageous to decolorize the peaty waters, as 
their brown color modifies the pink tint, 
giving a slightly higher reading than would 
otherwise be obtained.” 

A table given by the author shows the 
effects of the peaty matter, and alsoacom- 
parison of the methods, together with that 
of the m-phenyldiamine, which table is 
not in convenient form for reprinting in 
this review. With reference to the results 
the author says further: 

“In some cases a pink color was ob- 
tained and no blue, due probably to the 
greater delicacy of the naphthylamine test, 
it being competent to detect 0.0co1 parts of 
nitrogen as N, O in 100,000, This, we 
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think, is the extreme limit of the test, as 
different shades, not depths, of color are 
obtained upon adding different quantities 
of the reagents, as Dr. J. T. Tanner found. 
The iodo zinc starch method is incapable 
of detecting less than 0.0002 parts of nitro- 
gen as N, Oy, per 100,000, 

“In a few cases the blue color appeared, 
but no pink; but, upon passing carbon 
dioxid through the water, no blue was ob- 
taimed. This may possibly have been due 
to hydrogen peroxid. Where large quan- 
tities of nitrites are present, a purple color, 
instead of a blue, is obtained, which is dif- 
ficult to estimate; in such cases the water 
should be diluted before applying the test. 

“In conducting the Griess test, the di- 
rections given by Dr. Tanner were fol- 
lowed, with the additional precaution of 
using water free from nitrites in the prep- 
aration of the reagents. This was pre- 
pared by distilling the middle portion of 
ordinary distilled water with an excess of 
alkaline permanganate, collecting the mid- 
dle portion of the distillate thus obtained. 
Water prepared in this way gives no test 
upon eighteen hours’ standing, even when 
tightly stoppered,”’ 


Computation Table for Flow in Sewers. 

Mr. ANDREW ROSEWATER, member of 
the American Society of Civil Engineers, 
and city engineer of Omaha, writes to £n- 
gineering News (Jan, 16), that references 
made to certain features of the city re- 
ports for 1893-4 have resulted in a multi- 
tude of applications for copies, which can- 
not now be supplied, as the edition is ex- 
hausted, 

One of the features which excited the 
demand was a table for computing flow in 
sewers. In order that it may be made as 
widely available as possible, Mr. Rosewater 
sent the table tothe Lugineering News, 
which reprinted it, together with the let- 
ter accompanying it. In furtherance of 
the same object, we too herewith reprint 
this useful table, with an explanation 
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whereby its application can be easily un- 
derstood. 

Method of using the table: 

To find the velocity and discharge of a 


Table of Velocity and Discharge of Circular Con- 
duits Based on Kutter’s Formula. n. 
Grade equals 1 in 100 (or 8 equals .o1). 


equals .o13, 


Diam | Diam 
of Veloc. | Disch. of Velox Disch. 
Con- | in in cu Con in in cu. 
duit. | ft. per | ft. per duit. | ft per ft. per 
{| sec. sec. sec sec 
Ft. |In. 

4 | 4.81 | 0.16 16.98 | 6534 
2.52 0.49 4|17.37| 717.2 

8| 3.17 6| 17.77) 785.1 
|9| 347| 1-53 g| 18.12) 8547 
377 2.05 8} 18.50, g300 
1 |} 4.34| 3-40 1887) 10689 
13 5.12} 6.29 6 | 19.25 | 1092.4 
|6| 5.87] 10.37 9| 1957 | 1177.1 
8| 635] 13.85 ©| 19.94} 1268.6 
9} 657| 15-79 20.24 1363.7 
| 6 1794 6 | 20.65 | 14637 
2j\;0 | 7.24 22.74 9 | 20,g6 | 1565.0 
| 2| 7.67 28.27 | 10| Oj 21.31 | 1673.7 
| 4 | 8.08 | 34.53 3 | 21.65 | 1786.2 
| 6| 8.48| 41.64 6 | 21.99 | 1903.9 
| § | 8.88 | 4959 | g | 22.28 | 2022.7 
g.26 58.63 | O| 2262) 2149 6 
3 0} 9 68.09 | 3| 22.94 | 2280.5 
} 4 10.00| 78.78 6 | 23.27 | 2417.0 
4} 10.36 90.39 g | 23 50| 2554-3 
6 | 10.71 103.00 ||12 | 0 | 23 88 | 2700.5 
8 | 11.05 | 116.80 | 3| 24.50} 28508 
11.39 | 131 50 6 | 24.50 | 30°7.0 
4 o| 11.73} 147 40 9 | 24.77 | 31636 
| 2| 12.07] 164 50 ||13' 25.09 3329 9 
4] 12.39 | 182.70 3) 24.19 | 2850.8 
6 | 12.71 | 202.20 6 | 25 69 | 3677.3 
| 8| 13 01 | 222.40 9g | 25.95 | 3354.3 
lro | 13.31 | 244.20 0 | 26.25 | 4041.9 
5 | 13 62| 267.50 6 | 26 84 | 4432.2 
| 13.94! 292.10 © | 27.39 | 4339.9 
14.23 | 317.50 6 | 27.95 52745 
6 | 14 §35| 345.10 ||16 28 48 | 5726.8 
| 8| 1478! 373-00 6 | 29 03 | 0208.4 
| 18.07 402.80 ||17| O| 29.55 6707.1 
6 | o| 15 36 434.30 6 | 30 08 | 7236.3 
1578 | 484 20 418 | 3055 | 7793.1 
6 | 16.20 537.70 31-59 8958 4 
g | 16.§7| 593-10 ||20 | 32.55 10236.0 


3 ft. 8 in. sewer on a 2.25% grade. Find the 
velocity and discharge as given in the table 
opposite 3 ft. 8 ins. and multiply them by 
the square root of 2.25. 

Thus 11.05 multiplied by 1.5 equals 16.57, 
the required velocity. 

Thus 116.8 multiplied by 
175.20, the required discharge. 

When the velocity and discharge are de- 


1.5 equals 
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sired for different values of n than (n equals 

,013), very good approximate values can be 

deduced as follows: 

For n equals .o1!, multiply tabular quanti- 
ties by 1.20. 

For n equals .o12, multiply tabula quanti- 
ties by 1.09. 

For n equals .o15, multiply tabular quanti- 


Table of Grades per roo and their Square Roots 


Square 


Grade| Square | Grade Grade | Square 
per Root of per Root of per | Root of 
100. Grade 100, Grade 100 | Grade. 

| 

.200 1.20 1.095 | 315 

05 .224 1.25 1.118 | 3.20 | 1.789 
.06 +245 1.30 1.140 | 3-25 | 1.803 
.07 .265 1.35 1.162 | 3.30 | 1 817 
08 .283 1.40 1.183 335 | 1.830 
09 | 1.45 1.204 | 3.40 | 1.844 
10 .316 1.50 1.22 3.50 | 1.871 
11 332 | 155 | 1.245 | 3.60 | 1 897 
12 .340 1.60 1.265 | 3.70 ly 924 
13 361 1.65 | 1.285 3.80 | 1.949 
14 -374 1.70 1 304 39° | 1975 
1s 87 175 1.32 4.00 | 2 000 
16 400 1 80 1-342 | 4.20 | 2.049 
17 412 1.85 1.360 4.40 | 
.18 424 1.g0 1.378 | 4.60 | 2.145 
1G -436 1.95 1.396 | 2.191 
20 .447 | 2.00 1414 | 5.00 | 2.236 
22 .409 | 2.05 | 1.432] 5§ 20 | 2 280 
24 .490 2.10 1449 | 540 | 2.324 
26 510 | 2.15 1.466 | 60 | 2.366 
128 | .§29 | 2.20] 1483| 5§ 30] 2408 
+30 -548 2.25 1.500 | 6.00 | 2.449 
+35 .592 230 1.517 6 50 | 2.550 
+40 -632 245 1 533 7.00 | 2.646 
-45 2 40 1.549 | 750 | 2739 
.50 -707 2.45 1565 8 oo | 2.828 
“55 -742 250 1.581 8.50 | 2.915 
.60 .775 2.55 1.597 g 00 | 3 000 
.65 | .806 | 260) 1.612 9.50 | 3 082 
-70 .837 | 265 1.628 | 1000 | 3 162 
75 .866 270 1.643 11.00 | 3.317 
.80 894 | 2.7 1658 | 1200] 3.464 
85 | .922| 2.80 | 1673 | 13.00 | 3.606 
.go | .949 | 2 85 1.688 | 1400 | 3 742 
+95 -975 2 90 1-7€3 | 15 00 | 3.873 

1.00 | 1.000 | 2.95 | 1.718 | 1600 | 4000 
1.05 I 025 3 00 1.732 | 17 €O | 4.123 
1,10 1.049 305 1 746 | 18.00 4.243 
1.15 | 1.072 | 3.10] 1.761 | 20.00 4.472 

ties by 0.84. 


For n equals .017, multiply tabular quanti- 

ties by 0.73. 

These can be used with a limit of error 
of 10%, and it is only in the extreme cases 
where the error exceeds 5%. 

The above approximations give excessive 
values for small diameters and insufficient 
values for large diameters. 
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Delivering Capacity of Gas Mains. 

THE determination of the delivery of gas 
through mains has hitherto involved acon- 
siderable amount of calculation. Mr. 
Lewis T. Wright has contributed to 7he 
Gas World a series of diagrams,—the first 
of which is herewith reproduced,—whereby 
the flow can be determined without the 
labor of calculation. The diagram thus 
presented enables the flow of gas having a 
specific quantity 0.4 to be determined for 
1%, and 1%-inch 


service pipes of 4%, %, 1, 
diameter. 


REVIEW OF THE ENGINEERING PRESS. 


yards in the case of diagrams 1 and 2, and 
per 1,000 yards in the case of Nos, 3 and 4 
and 5, in the complete set of five diagrams. 
The inclined lines represent the pipes or 


mains, according to their diameters in in- 
ches, 

[aouzi these diagra ms are drawn for 
fixed distances of 100 and 1,000 yards, re- 
spectively, they are readily available for 
any distance in the following manner: the 
maximum loss of pressure that can be al- 
lowed for any given distance having been 
decided upon, it is easy to calculate the 


HOURLY QUANTITY OF GAS DELIVERED 
EACH DIVISION FT 


LOSS OF PRESSURE PER 100 YARDS IN TENTHS OF INC 


= § CUB PER HOUR 


LEWIS T. WRIGHT'S DIAGRAMS SHOWING DELIVERY OF GAS BY PIPES AND LOSS OF PRESSURE AT POINT OF DISCHARGE—No. 1. 


It is not our intention to present the 
other diagrams for larger sizes of pipes in 
this department, as they will appear subse- 
quently in 7he Gas World, but, as they are 
useful and of interest to gas engineers, we 
call attention to them in this review. 

The following explanation will render 
easy the general application of the dia- 
grams: 

“The vertical lines show the hourly 
quantity of gas delivered. The horizontal 
lines show the loss of pressure per 100 


loss per 100 or 1,000 yards. Thus, if the 
allowable loss of pressure be 20-tenths for 
a distance of 2,000 yards, the loss per 1,000 
yards will be 1o-tenths, and the loss per 100 
yards will be 1-tenth, because the loss of 
pressure is proportional to the distance.” 

When the maximum quantity of gas to 
be delivered, the distance to which it is to 
be transported, and the maximum loss of 
pressure, are known, the diagram will give 
at a glance the size of pipe that will meet 
the requirements. 
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By these diagrams, also, the loss of 
pressure may be found when the size of 
the main, the quantity of gas delivered, 
and the length of main are given; and, 
when the length of main, its diameter, and 
the loss of pressure are known, the quan- 
tity that will be delivered may be as read- 
ily ascertained. 

The diagrams will be useful also to those 
who are installing gas engines of consider- 
able size. 

The Carbid of Calcium Industry. 

Dr. W. H. BIRCHMORE in Engineering 
News (Jan. 30) has contributed the most 
able essay upon carbid of calcium, in its 
relation to the future of gas lighting, that 
we have met. As to the Wilson and the 
Morehead patented methods, he thinks 
“‘it would be an amusing result if an at- 
tempt, which will surely be made, to over- 
throw the Wilson patent should result in 
making the manufacture free to all the 
world.” And he states that “it is now 
the opinion of practically all patent law- 
yers who have examined the question 
that the Wilson patents are waste paper.” 
The following quotation from Dr. Birch- 
more’s paper is significant. 

“The more this substance is studied, 
the more plainly it appears that there is 
room for much yet to be learned concern- 
ing the manufacture. Many are the scien- 
tific and practical problems involved, as 
has been demonstrated in repeating the 
experiments of all interested, from Wohler 
to Moissan. I beg leave to affirm that, in 
addition to the CaC, union, there are 
certainly others, and one of them seems to 
be more frequently produced by the 
Cowles process than by the Wilson,  In- 
cidentally it may be mentioned that a 
number of pounds of alleged carbid made 
by the Cowles process came into my hands, 
which would yield neither ethine, methane, 
nor hydrogen. Still more singular were 
some of the vagaries of the samples made 
in North Carolina by the Morehead con- 
nection.” 

With reference to the mode of prepara- 
tion he says: ‘In all the patents issued to 
Wilson is shown a furnace which is identi- 
calin all respects with the classic Siemens 
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type, and in the articles in the Gas Light 
Journal the same appears. It is the Sie- 
mens furnace with a part of his drawing 
left out and the balance disfigured ; the 
electric governing apparatus is omitted, 
The implied purpose is to show the way in 
which carbid is manufactured. Now, in 
point of fact, there has not been one pound 
of carbid made in this way, and in the judg- 
ment of some lawyers, and good ones at 
that, the performances of the Morehead 
connection in using and exhibiting, as a 
commercial process of making carbid, a 
method not protected, and trying to sell 
the same, has brought in conditions sur- 
rounding the problem that will make 
plenty of trouble for the ‘innocent pur- 
chaser’ after the latter has made carbid a 
commercial success. In the method in 
actual is no crucible, but an 
open hearth in which the material is piled 
and subjected to the current ; and, as the 
center of the pile melts under the heat, 
pieces of boiler iron are set about so that 
the pile may be built higher. 

* The rapid cooling at the surface makes 
a coiumn of fused amorphous carbid with 
a crystalline center in the midst of a heap 
of uninfluenced lime and coke, built up 
between two vertical electrodes, one of 
which is constantly retreating. To call 
this an operation protected by the Wilson 
patents exposes one to contradiction. 

“ Be thisas it may, I, personally, in lab- 
oratory experiments, have made carbid as 
follows : (a) by the Wilson patent method ; 
(b) by the Morehead patent practical un- 
patented method; (c)in a furnace using 
Cowle’s methods of working; (d) by the 
Clarke patent methods; (e) by the unpat- 
ented method of Moissan; and from these 
studies I have found that modifications of 
Moissan’s multiple arc furnace will pro- 
duce the carbid even more cheaply than 
the Morehead method.” 

The paper concludes with the following 
significant paragraphs : 

“There are two directions in which im- 
provements can be made. The burners 
can be improved so that, in place of a 
consumption of 1.4 cu. ft. anda 64-c. p. 
(B P.) unit, a consumption limited to 
0.43 cu. ft. and 20-c. p. shall be 
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reached. This would instantly bring the 
value of a ton of carbid up tothe pro- 
moter’s figures, and make the Morehead 
h, p. value 4.48 cts. per h.p. hour. At the 
same time an increase in the efficiency of 
the furnaces to say 80%, which is, Il am 
told, the efficiency of the Herault pro- 
cess, would raise the product to 27 lbs. 
per h, p.day at the dynamo. 

“ Either of these improvements 
would put ethine in the market as a rival 
for coal gas, electric lighting, and even 
the common kerosene oil lamp. 


one 


“More than a dozen expert men are 
working on these problems, and any day 
the much-wanted burner may come to 
hand, and with it a revolution in the 
financial status of those who will doubt- 
less appreciate the advantage of being 
first in a commercial field. 

“Once given a burner which will burn 
ethine properly, and carbid industries will 
spring up all over the country, without any 
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bubble-blowing or professional promotion. 
There will not only be acarbid industry, 
but a great many carbid industries.” 


Mr. L. L. Buck, chief engineer of the 
new East River Bridge to connect New 
York and Brooklyn says that if trolley 
cars are to be used on the bridge as has 
been proposed, they must, under present 
conditions, be run singly, or with motor 
cars and four trailers. This service would 
be inadequate during crowded hours, and 
hence the engineer thinks that two tracks 
in the direction of travel would be needed. 
He thinks the best arrangement would be 
placing two elevated road tracks in the 
center end two trolley tracks on each side 
ofthem. This would make six tracks in 
all. It is thought that with this arrange- 
ment proper cross-overs can be made for 
each set of tracks, and that it will un- 
doubtedly afford all the facilities needed 
for a long time. 


THE ENGINEERING INDEX—1896 


Current Leading Articles on Municipal Engineering in the American, English and British Colonial Engineer- 
ingand Municipal Journals—See Introductory. 


Gas Supply. 

*3563. <A Retrospect of the Year 1895 (Re- 
view of the gas industry forthe year), Jour Gas 
Lgt-Dec. 31. 4700 w. 

*3566. Coal Carbonizing in Bulk at Lancaster 
(Treats of the system of coal carbonizing in bulk, 
with recovery of all products and with special 
reference toa plant installed at Lancaster, a view 
of the works being also given. An _ instructive 
and interesting article). Jour Gas Lgt-Dec, 31. 
2500 w. 

*3567. A Spectroscopic Study of Oxy-Coal 
Gas (An investigation by M. Jean S, Stas). Jour 
Gas Lgt-Dec. 31. 1100 w. 

*3589. The Delivering Capacity of Gas 
Mains (Diagrams for blow of gases of different 
specific gravities) Gas Wld-Jan 4. 

3674. Calcic Carbide Plant at Niagara Falls, 
Ill, Orrin FE. Dunlap (The product of this in- 
itial plant will be sent to Philadelphia in barrels 


and there manufactured into acetylene gas to sup- 
ply southern Pennsylvania). W Elec-Jan. 18. 
1200 w. 


3728. Calcium Carbide and Acetylene (Addi- 
tional information about the substances, and the 
industrial results likely to proceed from the dis- 
covery of the Wilson process of making calcium 
carbide), Can Eng-Jan, 2500 w. 

#3802. Gaseous Compounds of Iron and 
Nickel with Carbonic Oxide and their Curious 
Effects on Burner-Tips, ete. Henry Morton 
(Causes of the mushroom shaped deposits on 
burner tips experienced in the use of water gas, 


We supply copies of these articles. 


and their chemical composition), Stevens In- 
Jan, 1200 w. 

*3835. Destructive Distillation. R. Tervet 
(Paper read before the Scottish Soc. of Chem. 
Ind. Discusses the subject from the standpoint 
that no matter to what extent a crude distillate 
may va'y in the relative proportions of its ingre- 
dients, it always has a destructive character). 
Gas Wld-Jan, 18. 2400 w. 

+3844. 
with some consideration of its value). 
Rev-Jan. 1300 w. 

3857. Some Facts About Acetylene Gas. 
John C, McMynn (Read before the Northwest- 
ern Electrical Assn., Milwaukee. Followed by 
an abstract of the discussion). Elec Rev-Jan. 
29. 3000 w, 


Acetyline (The story of the discovery, 
New Sci 


3882. Acetylene Gas (An abstract of an ar- 
ticle on this subject appearing in the MV. Y. 
World of Jan, 26, with brief notice of a paper 
on the same subject by Prof. Crafts), Elec Wld 
-Feb. 1. 2000 w. 

3884. Calcium Carbide and Acetylene (Fdi- 
torial, commenting on the commercial methods 
by which these products are sought to be intro- 
duced, and upon views of experts regarding 


them). Engng News-Jan. 30. 2200 w. 
3886. Willthere Bea ‘* Carbide” Industry ? 


Dr. W. H. Birchmore (Opinions of a well known 
expert. The history of the chemistry of calcium 
carbide and acetylene is given and the five dif- 
ferent methods of producing carbide of calcium 
are reviewed, two only of which are patented. 


See introductory. 
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The history of the present acetylene boom is also 
given. Methods of using the material and its 
properties are discussed, and the Wilson pat- 
ents are declared simply waste paper so far as 
their protection of the monopoly of manufactur- 
ing calcium garbide is concerned. The extreme 
probability ai revolution in gas lighting by the 
supp'y of needed improvements in the manufac- 
ture of calcium carbide, and the supply of a 
proper burner for it, is admitted). Engng News 
~Jan. 30. 5000 w. 

*3891. The Effect of Atmospheric Conditions 
on the Hefner aud Pentane Standard Lamps 
(Atmospheric conditions noted as adversely 
effecting the illumination of the lamps named 
are presence Of moisture and carbone acid, 
dim nution of atmospheric pressure, and diminu 
tion of oxygen. Experiments to determine 
quantitatively these effects are described, and the 


results are given). Jour Gas Lgt-Jan. 21. 
3000 w, 
4036 Acetylene (Objections to use of 


acetylene in the liquid form). Eng Rec—Feb. 8, 


500 w. 
Sewerage. 

3610. Sewer Excavating Machinery (Illustra- 
ted detailed description). Eng Rec-Jan. 11. 
500 w. 

3054. A Table for Computing Flow in Sew- 


ers (A very useful table with description of 
method of applying it) Eng News-Jan. 16. 
600 w. 

*3832. Sewage Disposal at Salford (General 
description with sketch plan). Eng, Lond-Jan. 
17. 2300 w. 

4037. A Portable Sewer-Flushing Apparatus 
{lilustrated description of apparatus used in 
New Haven, Conn., whereby work that used to 
require from eight to ten days is now performed 
in two or three hours). Eng Rec-Feb. 8. goo w, 

4938. The Sewer Outfall at Ithaca, N, Y. 
Ill. An interesting example of cheap and easily 


constructed work, designed by Mr. Rudolph 
Hering). Eng Rec-Feb.8 400w 
Streets and Pavements. 

3995. Comparative Value of Side Cut, End 


Cut and Repressed Brick for Street Paving. 
T. C. Tridell (Advantages and disadvantages of 
each class. A good, practical paper). Brick- 
Feb. 1300 w. 

*3997. Recent Discussions of Asphalt (Gen- 
eral review of some of the latest literature of the 
subject). Pav & Mun Eng-Feb. 2500 w. 

Water Supply. 

*3564. Water and Sanitary Affairs (The 
principal events of the year 1895). Jour Gas 
Lgt-Dec. 31. 3000 w. 

3575. The Reading, Pa., Water Supply 
(The first part is historical and statistical with 
brief references to two sources of present supply). 


Fire & Water-Jan, 11, Serial. Ist part. 
1300 w. 
43604. Notes on the Determination of Ni- 


trites in Potable Water. Augustus H. Gill, and 
H. A. Richardson (The presence of peaty matter 
having caused discrepancies in the results ob- 
tained by Trommsdorff’s iodo-zinc starch meth- 


We supply copies of these articéies. 
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od, and Griess’ a-naphthylamine test, this article 
formulates a method whereby peaty waters may 
be decolorized, and the results of the two tests 
thus made accordant). Jour Am Chem Soc- 
Jan. 400 w. 


3657. Cedar River Gravity Water Supply for 
the City of Seattle, Washington (History of the 
enterprise). Min & Sci Pr-Jan, 11. 1500 w. 

3699. Consumption and Waste of Water. 
Dexter Brackett (A paper read at the annual 
convention, and reprinted from the Trans. of 
Am. Soc. C. E. Detailed statistics and general 
remarks, Causes and prevention of waste also 
considered). Eng Rec-Jan. 18. Serial. 1st 
part. 2000 w. 

*3866. On the Bacterial Contents of Certain 
Ground Waters Including Deep Wells, Boston. 
W. T. Sedgwick (Describes experimental inves- 
tigations of numerous springs, wells and deep 
wells, With reference to their contairing germs 
of bacteria. Kesults show the water from wells 
and springs may contain more bacteria than 
water from lakes). San Rec-Jan. 17. 2200 w. 


*3892. The Municipal Water Supply of 
Cologne (Illustrated detailed description of an 
interesting subject. Elevation and plan of 
boiler-house and pumping station are given in 
first part). Jour Gas Lgt-Jan 21. Serial. Ist 
part. 2200 w. 

+4069. Chemical vs. Bacteriological Exam- 
ination of Potable Water W. P. Mason (The 
depreciation of chemical examination in favor 
of bacterial, is criticised as having gone too far, 
and it is maintained that while both methods are 
valuable, there are cases depending upon special 
conditions, in which either of these methods 
might be more reliable than the other), Jour 
of Am Chem Soc-Feb. 800 w. 


Miscellany. 


43561. Sewerage and Street Cleaning of 
Vienna. Max Judd (From report to State De- 
partment. An interesting description of means 


and methods). San-Jan. 2000 w. 


*3593. The Bath Refuse Destructors. (Il!us- 
trated detailed description). Engng-Jan. 3. 
1300 w, 

3637. Municipal Art Again (Editorial, 


treating of the improper expenditure of money 
that ought to contribute to the beauty of a city). 
Gar & For-Jan. 15. 1200 w. 

*38,1. Notable Sanitary Experiments in 
Massachusetts. W. T. Sedgwick (The work ac- 
complished by the State Board of Ilealth of 
Massachusetts, chiefly in the direction of water 
supply and sewerage). Forum-Feb. 6500 w. 

4o18. The First Calcic Carbide Plant. Or- 
rin E. Dunlap (Illustrated description of the 
works recently erected at Niargara Falls for the 
manufacture of calcic carbide). Min & Sci Pr- 
Feb. 1. 1300 w. 

4023. The Johnson Garbage Crematory (Il- 
lustrated description of the experimental crema- 
tory at Chicago, Ill., with an account of its 
performance in recent tests. The expense of 
cremation has been found to be 28.2 cents per 


ton). Eng News-Feb. 6. 1000 w. 


See introductory. 


x 
ify 
ig 
a 
| 
ig 
i 
if 
i 
q 
y aft 
— 


RAILROADING 


Arviicles of interest to railroad men will also be found in the departments o/ Civil Engineering, Electricity, 


ind Mechanical Engineering. 


Emergencies in Railroad Work. 

To the Bulletin of the University of 
Wisconsin, Engineering Series (Dec.), Mr. 
L, F. Loree contributes a very interesting 
lecture on his personal experiences in rail- 
road wrecks, washouts, strikes,etc. After 
describing the equipping of wreck trains, 
their provisioning, and the character of 
the emergencies to be met, he continues, 
quoting the practice of the C. & P. divis- 
ion of the Pennsylvania Railroad Com- 
pany as follows: 

“ We have found it convenient to have 
a crew consisting of a foreman and twelve 
men, These men are employed about the 
shops where the car is kept, and work at 
car repairs. Should one, for any reason, 
desire to absent himself from his duties, 
permission is first obtained of the foreman, 
who designates another to fill the vacancy, 
so that a full complement of men is always 
assured. Should the wreck occur during 
working hours, the crew is advised of it 
by whistle signal; if at night, by electric 
bells located in their homes. 

“ There is a similarity between the ser- 
vice of the wreck train and that of a city 
fire department. The value of the service 
is greatly dependent upon the quickness 
with which the apparatus is got on the 
ground, So, when the signal sounds, 
every man hastens to his place; the most 
available engine and crew are pressed into 
the service, regardless of their previous 
engagements; once started, they are given 
a clear track to the point of obstruction ; 
other trains scurry in on the lie-bys, very 
much as travelers seek the sidewalks and 
teams the curb as the ringing of the fire 
gong announces the approaching truck, 
Arriving at the wreck, a telegraph office is 
hooked up, the train wire cut in, and com- 
munication established with headquarters. 
A man is left in charge of the tool car, 
who issues the tools as they are called for, 
and cleans and puts them away in order as 
theyare returned, He also keeps the cof- 
fee-pot boiling and serves upa luncheon of 
biscuits, tinned meats, etc. Again, as at 


a fire the chief effort is to prevent its 
spread, so here the effort is not so much 
to save the damaged cars as to clear the 
line for the movement of traffic. Nearly 
everything is rolled down the bank; the 
picking up is postponed to a more conven- 
ient season or the all-accommodating 
Sunday. Meantime, much has been done 
in other directions. The party calling for 
assistance is required to supplement his 
call with a description in some detail of 
the situation, and an estimate of the prob- 
able time required to clear. If this be 
more than four hours, no more freights are 
despatched from terminals, but effort is 
concentrated upon marshalling trains and 
clearing up the yard tracks to take care of 
the concentrated movement which must 
follow the resumption of business. If the 
estimate is for less than four hours, the 
trains are moved up as close as possible to 
the wreck, and so put away on the sidings 
that, when the movement is resumed, the 
knot will easily untie. Meantime arrange- 
ments are making for detouring mail 
trains over foreign lines, and around the 
obstruction, or for transferring by the 
same from train to train. Altogether 
there is a fine activity, which is but feebly 
set out in the records of the C. & P. Divi- 
sion, from which I have compiled the fol. 
lowing tables. 


AVERAGES OF TIME, 1890 to 1894. 


No. times called, day........00000006 33 
Time between call and start, day..... 15 min. 


in cleaning away wreck....... 


Minimum time between call and start. 


Year 6 a.m, to6 p.m. 6p. m. ta6a.m, 


Speaking ofthe efficient manner in which 
the railroads handled the strike in 18c4, 
the author concludes: ‘‘ Whether we re- 
gard the action of their management, dig- 
nified in the maintenance of their rights, 
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disdainful of compromise with the wrong- 
doer, steadfastly holding their course 
through this troubled sea; orthe conduct 
of their men, moving in small and isolated 
groups, quietly and indomitably, to the 
performance of their duties, amid the 
howlings of the mob,—there stands re- 
vealed an institution and a spirit that may 
well give heart to them that love the Repub- 
lic when any similar movement threat- 
ens the destruction of established order.” 


Mileage of European Railways. 

THE opinion has been expressed that 
the United States has built all the railways 
that will be needed. However this may 
be, Europe, with its network of operating 
lines, still finds it necessary to add to this 
means of transportation. In Rad/way 
Age (Nov. 15.) will be found the following 
official information : 

“The bureau of railways of the French 
government has published a statement of 
the railway mileage in each country in 
Europe on the 31st of December, 1894, 
with comparions for the previous year, 
from which, as printed in Le Journal des 
Transports, we obtained the following fig- 


ures, after converting kilometers with 
miles: 
‘ Miles of | Increase 
Countky. Railway in 1894. 
Austria-Hungary. . 18,662 545 
Belgium........- 3.445 44 
Great Britain and Ireland 20,863 224 
568 
Luxembourg. . 26: 
1,383 87 
Sweden. 5,737 280 
1,06 67 
2, 16% 33 
Turkey, Bulgaria, and Koume 
Isles of Malta, Jersey, and Man 


“While railway building continues in 
the old and finished countries, it certainly 
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is not likely to cease in this new land, with 
vast areas still poorly supplied with trans- 
portation facilities. Even the percentage 
of increase experienced by Europe last 
year would have given this country over 
5,000 miles, instead of the little more than 
2,000 miles which were credited to 1894, 
the period of smallest construction in 
about thirty years. The rate of increase 
last year in Turkey and its provinces was 
1.05 per cent., in Finland 6.70 per cent., in 
Russia 6.22 per cent., in France 6.22 per 
cent., in Sweden 5.14 per cent., in Italy 
3.11 per cent., in Austria- Hungary 3.01 per 
cent., while in the United States it was 
only 1.23 per cent.,—a remarkable contrast 
to previous records, and a contrast which 
is not likely to be often repeated.” 

Apropos of the above, and as showing 
the state of American railroad construc- 
tion, we quote the following from The 
Railway Age (Dec. 27) : 

“The rapid decrease in railway building 
in the United States in the last years may 
be seen by the following figures from ous 
record of actual construction : 


Track laid, 12,983 miles. 

= ? 1,949 


“The bottom has been reached, and a 
moderate revival of railway building may 
be looked for, Materials are exceedingly 
cheap, labor is abundant, practical enter- 
prises are numerous and on some of them 
much work has been done, business is re- 
viving in spite of terrific assaults from po- 
litical and speculative quarters, and the 
needs of many localities for greater trans- 
portation facilities must be met. Itis true 
that the remarkable development of elec- 
tric railway building has had a repressive 
effect upon not a few local projects; but 
for transportation lines of any consider- 
able the steam locomotive 
does not yet recognize any competition, 
and the building of steam railways is still 


importance 


to go on, although the pace of former 
years may not again be equaled. 
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“ The railways of the United States on 
Decem»er 31, 1895. will aggregate a little 
over 181,000 miles.” 


Roadbed Construction for Street Rail- 
ways. 

ROM an article appearing in the S/reet 
Railway Journal (Jan.) on the present 
practice in street railway work, we ex- 
tract the following comments, with cuts 
representing the present typical forms of 
road-bed construction: 


i i 
FiG. RAIL ROADBED. 

“The old horse railway track construc- 
tion, with its flat, side-bearing rails spiked 
down to longitudinal stringers, has gone 
by forever. In its place have come forms 
of construction which almost equal in sol- 
idity the standard roadway construction of 
With the latest 


street railway track 


our best steam railroads. 
and best forms of 
construction, we are confidently looking 
for a life of at least eight or ten years be- 
fore complete renewals will become neces- 
sary through pounding down of joints, 
rotting of ties, or wearing away of the 
head of the rail. 

“ The use of concrete as a substructure 
for track construction is not as general in 
America as abroad, although in the prin- 
cipal cities of Canada and a few in the 
United States it has beer used with excel- 
lent results, giving much greater solidity 
and permanency to the track than where 
the foundation is the natural dirt, gravel, 
or clay 

“ Wooden ties are reasonably plentiful 
and cheap in the United States, and are 
used instead of metal 


generally ties, 


however, been 


adopted in 


which, recently 
Haute, and a 


The 


Detroit, Terre 
few other cities, chiefly in the west. 
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ties are usually placed close together, 
rarely exceeding two-foot, or two and-a- 
half-foot centers, Creosote and other 
preservative compounds are rarely used, 
it being the general opinion that the life 
of the tie will be at least as long as that of 
the rail, but not of double length, so that, 
in relaying roadbed, it would not be ad- 
visable to put new rails on old ties, even 
if the latter were in fairiy good condition. 
Gravel or broken stone is the usual bal- 
lasting material employed, the latter being 
more generally used in interurban lines 
and the former in the city streets, where 
the street foundations are well packed to- 
gether and reasonably solid. 

“The manufacture of girder rails for 
street railway purposes has become an 
enormous industry in the United States 
within the past six or seven years. It is 
estimated that the output of all our mills 
has, in the last ten years, amounted to 
nearly Or quite 1,000,000 gross tons, and 
the present annual product is over 160,000 
Originally, there were several pat- 
ented processes of making these rails, and 
the cost was placed considerably above the 
price of ordinary steel T rails, but within 
the last five years the price has dropped, 
until purchases can now be made at sub- 
stantially T-rail prices.”’ 


tons. 


Long-Distance Electric Transmission 

A GOoopD example of one of the questions 
which may come up in any large electric 
road is treated in the Séreet 
Ratlway Review (Dec. 15). The editor 
introduces his comparison of central and 
auxiliary stations as follows ; 


installation 


* Now that transmission at pressures of 
5.000 to 10,000 volts has become an assured 
electrical success, it is fitting for the elec- 
tric railway engineer to inquire what bear- 
ing this new fact may have on his future 
work. It is not sufficient to the practical 
man to read of the possibility of transmit- 
ting large amounts of power long dis- 
tances. He wants to know where and to 
what extent long-distance transmission at 
high pressures is commercially profitable. 

“ The only way to determine with accu- 
racy as to whether centralized or subdi- 
vided power is the cheaper is to calculate 
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FIG. 3. —PHILADELPHIA ROADBED. 
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FIG. 4. —TORONTO ROADBED. 
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FIG. 5, —NEW ORLEANS ROADBED. 
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FIG. 6. —CHICAGO ROADEED, 1895 


—30- —~ 36° 


beret 


—CHICAGO ROADBED. 


Street Katlway Jowrnet 
4 
GAS Dtreet Ratiway Journal fe 
(@ 
4 
= — == 
im 
Sereat Ratway Jowrna) aq an, 
FIG 
3. 7 
af 
it 


1176 


every specific case. General rules can not 
be laid down which will cover all condi- 
tions. In order to give some idea of the 
commercial possibilities and limitations of 
high-pressure transmission, let us select a 
set of conditions which is likely to exist in 
the near future in several places. Assume 
that there is already in operation a large 
power plant supplying a city system, with 
machinery for the most economical pro- 
duction of power and with adequate pro- 
vision forextension at a minimum expense. 
Assume now that fifteen miles away an- 
other division of road is to be built, which 
will require a maximum of 300h, p. Will 
it be cheaper to build ancther power sta 
tion to supply that division rather than 
transmit at high pressure from the big 
plant?” 

To enlarge the central plant so as to be 
able to deliver 300 h, p. at the sub-station 
trolley bus will require a long-distance 
transmission under 5,000 volts pressure 
(allowing 10 per cent. loss), and a two 
phase circuit, as follows : 


Steam plant at central station ; 360 h. p. 


Generators at central station ; 270 k. w. 5,400 
Step up transformers; $14 perk. w.... 3,780 
Rotary transformers; 224 k. w 4.480 
Sub-station building, etc...... 1,000 


The average losses in transmission will 
be about as follows: line, 5 per cent.; 
step-up transformers, 2 per cent.; step- 


down transformers, 2 per cent.; rotary 
transformers, 10 per cent.; total, 19 per 
cent. To deliver 150 horse-power average 


load to the trolley feeders at the sub-sta- 
tion with 19 per cent. loss requires 185 
horse- power average at the central station, 
The fuel for the loss of 35 horse-power 20 
hours a day will cost, under the foregoing 
conditions, $1,177 a year. The sub-station 
will require the services of two men, one 
for each watch, Forcomparison, then, the 
yearly operating expenses and fixed charges 
on the transmission system are as follows : 


Interest on $47,672 at 6 per cent....... $2,860 
Cost fuel lost in transmission.......... 1,177 
Two men at $60 per month 1,440 
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Suppose now a steam plant is to be 
erected at the sub-station location to do 
the same work. The small separate steam 
plant will cost more per horse- power than 
the addition to the large one. Assuming 
that it will cost $10 per horse-power more 
than a corresponding addition to the large 
steam plant, 300 horse-power at $60 per 
horse-power will amount to $18,000, Gen- 
erators (224 kilowatts at $20 per kilowatt) 
will be $4,480. The cost of installing the 
separate plant is, therefore: 


3,000 


The yearly operating expense for com- 
parison with such a plant is about as fol- 
lows: 


Interest on $25,480 at 6 per cent....... $1,528 
Two men at $80 per month....... me 
Two men at $50 per month............ 1,200 


Thus, under the above assumptions, the 
subdivided seems cheaper than centralized 
power generation. However, the matter 
will bear a little closer inspection. In 
making these calculations, it has been 
necessary to assume numerous conditions, 
and a change in one or two of these may 
throw the balance on the other side. Thus, 
if 10,000 volts were used instead of 5,000, 
there would bea reduction of three fourths 
in the amount of copper required, and the 
use of the three-phase system would re- 
duce this still more, making a reduction 
of over $500 in fixed charges on the copper 
investment. Then, too, if coal was cheap, 
—say $1, instead of $2, per ton, as it is in 
many places,—the loss in transmission in 
this case would be reduced over $600 per 
year. This would make the centralized 
power production the cheapest. 

“In spite of the modifications that the 
foregoing figures must undergo when ap- 
plied to specific cases, it is evident that, 
unless changes are made from any exist- 
ing railway transmission practice, condi- 
tions must be very favorable if a large in- 
terurban system can beoperated cheaper by 
one large central steam plant transmitting 
power at high transformed voltages than 
by small steam plants in each district. In 


NG 
q 
7 
+ 
\ 
4 
a 


RAILROADING. 1177 


any case the investment will be much 
greater for the transmission system than 
for the small stations.” The hope for the 
future seems to lie in a successful alternat- 
ing- current railway motor, with its high 
possible potential, absence of commuta- 
tors and transformers, and great economy. 


Illumination Tests. 

IN order to determine the best light to 
be used in the Lehigh Valley Railroad 
coaches, Col. R. H. Wilbur, general super- 
intendent of the road, caused a series of 
tests to be made by two experts, Professor 
W. H. Chandler and Professor J. E. Den- 
ton, of the best available lights. The 
results of these tests have been noticed in 
technical journals, and we deem them of 
sufficiently practical value to warrant us 
in quoting as follows from the original 
exhaustive and accurate report obtained 
through the courtesy of Professor Chand- 
ler: 

“One of the 18.7 cu. ft. cylinders under 
chair-car No. 10 was charged with city gas 
at about seventeen atmospheres pressure, 
and another with Pintsch gas, under about 
eight and a half atmospheres, and tested 
during the nights of October 3 and 4.” 
The lamps tested were of the Pintsch 
Argand and the Gordon-Mitchell Argand 
types, each used with both city gas and 
Pintsch gas alternately. The tests were 
made with the utmost care, the lamps 
being placed in the usual position in the 
car by representatives of the companies 
furnishing the lamps, who also acted as 
two of the four observers who made read- 
ings of the photometer in each test, the 
other two observers being Mr. Spanutius 
of Lehigh University, and either Prof. 
Denton or Prof, Jacobus of Stevens Insti- 
tute.”” The disc of the photometer was 
about six inches square, hung in a hole in 
the heavy curtain screen by an axis per- 
mitting its surface to be presented directly 
to any of the lamps in front of it. Obser- 
vations were made at four angles. The 
standard candles were calibrated by weigh- 
ing and applying the appropriate correc- 
tions to the candle power obtained. Ob- 
servations were taken with four lamps, and 
also with one lamp, burning. 


“Our conclusions from the four-lamp 
data, with both lamps 4034 inches above 
the centre of the photometer disc, are as 
follows: 

“1, The Pintsch lamp with Pintsch gas 
averaged 1.583 times as much light as the 
G, M. lamp with Pintsch gas, and the latter 
consumed 1,003 times as much gas. 
Hence, for equal illumination, the G. M. 
lamp consumed 1.59 times the amount of 
gas required by the Pintsch lamp. 

‘2. The Pintsch burning Pintsch gas 
averaged, for the four angles, 1.76 times as 
much light as the same lamp with city gas, 
and the latter consumed 2.2 times as much 
gas. Hence, for equal illumination, the 
Pintsch lamp consumed 3.87 times as 
much city gas as it did of Pintsch gas. 

“3. The Pintsch lamp with Pintsch gas 
averaged 1.555 times as much light as the 
G. M. lamp with city gas, and the latter 
consumed 2.21 times asmuch gas. Hence, 
for equal illumination, the G. M. lamp con- 
sumed 3.44 times the amount of gas re- 
quired by the Pintsch lamp. 

“4. The G. M. lamp with city gas aver- 
aged 1.13 times as much light as the 
Pintsch lamp with city gas, and consumed 
1.006 times as much gas. Hence, for equal 
illumination, the Pintsch lamp consumed 
1.11 times the amount of city gas required 
by the G. M. lamp.” 

The above “general illumination tests’ 
were designed by Prof. Chandler and elab- 
orated by himself and Prof. Denton. The 
following is the tabulated statement of 
tests with single lamps; 


| 1.00 
Relative] Katio.* 
Aver- amount } Gas con- 
ot gas re-lsumed for 


age - 
| quired jequal illu- 
a 
| Kind of power |Per hour) mination, 
Lamp. gas per cu for equal) as com 
| burned, {: of illumina |paredwith 
| tion. | the 
gas 
| burned. Pintsch 
| amp with 
| Pinisch 
| 


Ratio.* gas. 


Pintsch lamp.| Pintsch| 15. 1.00 | 1.00 


5-9 
4.4 3.61 0.277 
Gordon- | City 3.6 | 4.42 | 0.226 


Mitchell | Pintsch, 7.5 2.12 0.472 

Candle-power of Pintsch burner with Pintsch 

*R ti gas 6.9 

— Candle-power of Pintsch burner with city gas 
and (x. M. burner with both city and 
Pintsch gas. 
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General Conclusions,— The average of 
the results from both the single lamp 
tests, and the general illumination tests in 
which both lamps were at the same dis- 
tance from the photometer, afford the 
following general conclusions : 

“The useful illuminating power of the 
Pintsch Argand lamp in acar burning Del- 
aware and Lackawanna Railroad Pintsch 
gas at the rate of 3.3 cu. ft. per hour is 
3.73 times the amount which is afforded 
per cu, ft. by the same lamp burning com- 
pressed Jersey City water gas at the rate 
of 7.2 cu. ft. per hour; 1.71 times the 
amount afforded per cu. ft. by the Gordon- 
Mitchell lamp burning Pintsch gas at the 
rate of 3.3 cu. ft. per hour; and 3.92 times 
the amount afforded per cu. ft. by the 
Gordon- Mitchell burning com- 
pressed Jersey City water gas at the rate 
of about 7.2 cu. ft. per hour.” 

The relative economy will be brought 
out in a later report; of course, this will 


lamp 


depend largely upon the location and 
source of supply. 
THE MAXIMUM FLEXION POINT IN 


AXLES was the title of a paper by Mr. 
Thomas Andrews, receiving the “ Bes- 
semer Premium” for 1895. Zhe Ratlway 
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Revicw (Feb. 15) abstracts the following: 
“ Briefly, all the experiments coincided 
in indicating an increase of rigidity or 
brittleness of railway axles under the in- 
fluence of the different kinds of stress and 
strain applied, the extent of the increase 
of rigidity being found to vary according 
to the nature of the metal, the condition 
of temperature and the species of the 
strain. The effects of stress were found 
to be similar, whether produced by slow 
flexion, impact shocks, torsional, tensile, 
or other strain. The result also showed 
that the greater the stress to which the 
metal was subjected the greater was the 
increase of rigidity and consequent dete- 
rioration of its physical properties. Steel 
axles, both Bessemer and Siemens, were 
shown to increase in rigidity and conse- 
quent deterioration under concussional 
shocks more than wroughtiron ones, That 
railway axles at a temperature 1oo degrees 
Centigrade, take a similar more extensive 
reduction of flexion endurance at 300 de- 
grees Centigrade was a further important 
result of the research. This fact afforded 
a strong indication of the increased dan- 
ger to railway axles arising from over- 
heated railway axle journals or necks dur- 
ing running.” 


THE ENGINEERING INDEX—1896. 


Current Leading Articles on Railway Affairs in the American, English and British Colonial Ratlroad 
and Engineering Journals—See Introductory. 


3597. Some Pennsylvania Locomotives and 
Fast Kuns (A detailed description with speed 
diagram and profile of road from Jersey City to 
Philadelphia. Average speed 57. 60 miles per 
hour. Full details are given of the locomotive 
performance). Ry Age-Jan. 10, goow, 

+3603. The Railroad from Tien-Tsin to 
Shan-lai Kuan (History of the beginning and 
progress of railroading in China, and of the road 


named in particular), Consular Reports-Jan. 
2700 w. 
3607. The Genesis and Progress of a Great 


Railroad System.—The Boston & Maine (The 
history of the route from the first stage route in 


colonial times to the present system. It is of 
considerable general interest), Ry Rev—Jan. 
It. Serial. Ist part. 2800 w. 

3608. Alignment Improvements on the Penn- 
sylvania Railroad (A section of double track 
tunnel is given). Ry Rev-Jan. 11. 600w. 

36017. Increased Railway Earnings in 1895 


(These statistics are given for each road and 
elasses of roads for 1894 and 1895. It isa very 
detailed statement showing the increase in 1895 


We supply copies of these articles, 


to be 5.2%). Bradstreet’s-Jan. 11. 1400 w. 

3619. The Street Railway Systems of Brook- 
lyn (Illustrated description). Elec Ry Gaz- 
Jan. 4. Serial. Istpart. 1800 w. 

3620. The Relation Between Stress and Sag 
in Span and Trolley Wires. E, A. Merrill 
(Special attention is called to points having 
particularly to do with the initial cost, especially 
in iron pole construction), Elec Ry Gaz-Jan. 4. 
1700 w. 

3621. A Glance at the Situation. Keppele 
Hall (Reviewing the various methods of street 
railway propulsion, and commenting on points 
for improvement, etc). Elec Ky Gaz-Jan. 4. 


1700 w. 

3622. A Decade of Progress (Electric traction 
in the last ten years). Elec Ry Gaz-Jan. 4. 
800 w. 

3623. Inspection of Electrical Rolling Stock. 


Charles F. Uebelacker (Criticising the number 
of methods, and making suggestions). Elec Ry 
Gaz-Jan. 4. 1200w. 

*3626. Brixton Cable Tramway (The largest 
cable road in Great Britain. The plant and 


See introductory. 
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equipment are fully described and illustrated). 
Ry Wld-Jan. 6. 400 w. 

*3627. Composite-Corridor Carriages of the 
Great Western Railway (Cars containing sepa- 
rate compartments for first, second, and third 
class passengers and luggage-room in each car- 
riage). Ry Wid-Jan. 250 w. 

*3628. Locomotives for the Snowdon Rack 
Railway (A mountain locomotive, working ona 
gradient of 1 in 5%. It is of Swiss construction 
and has many interesting features). Ry Wld- 
Jan. 1200 w. 

*3629. Light Railways: Their Construction 
and Working. William Rose Smith(This class 
of construction is well defined and its application 
in Mexico, Holland, Italy, Prussia, Belgium, 
Ireland and America described). Ry Wld-Jan. 
4000 w, 


3640. The High Speed Brake. R. A. Parke 
(From a paper read before the New England 
Railroad Club, Description of a quick acting 
brake used on the Empire State Express). R R 
Car Jour-Jan, 1000 w, 


+3645. Emergencies in Railroad Work. L. 
F. Loree (A lecture delivered before the students 
of University of Wisconsin. Treating of wrecks, 
strikes, and organization). Bul of Univ of Wis- 
Dec. 11500 w. 

3647. Repair of Electric Railway Apparatus. 
Ill. W. E. Shepard (This series of papers will 
give an outline of the various branches and de- 
partments connected with the operating side of 
electric street railway work. The aim will beto 
give some hints and suggestions in choosing, 
constructing and repairing railway apparatus 
and for guidance in the general routine of the 
maintenance department which may prove to be 
of assistance to the mechanic, foreman or su- 
perintendent having such work in hand). Elec 
Ind-Jan. Serial. Ist part. 1200 w. 

3661. Air Brakes on Freight Cars (A discus- 
sion in the Western Railway Club of the paper 
by A. M. Waitt), R. R. Gaz-Jan, 17. Serial. 
Ist part. 3600 w. 

+3665. Axles (A series of tests on railway 
axles, conducted at Sheffield, Eng., by the pro- 
prietorof the Worthy Iron Works). Ind & East 
Eng-Dec. 14. 2200 w. 

*4715. Costof Track Laying (Itemized esti- 
mated cost of six sections of road bed and track 
for street railways. Each section is illustrated, 
and the article is valuable throughout), St Ry 
Rev-Jan. 15. 2500 w. 

#3716. The Protection of Drawbridges (Sug- 
gestions as to methods designed to prevent 
Street cars from running into open draws), St 
Ry Rev-Jan. 15. 1000 w. 

#3719. Electric Railway Express. A. L. 
Stone (Illustrated description of equipment, 
showing how loaded wagons are carried on flat- 
top cars). St Ry Rev-Jan. 15, 700 w. 

#3736. The Awakening of the Great West- 
ern (Some notes on the fast time made by the 
express trains on this road; average, 50 miles 
perhour. The time and distance table is given 
showing the average time between stations). 
Engng-Jan. 10. 1200 w. 


We supply copies of these 
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*3753. Electric Power for Railroads. Harris 
J. Ryan (A review of the advance of electricity 
for railway purposes during the past year. In 
following numbers the writer will give a review 
of the engineering methods now in use for ele c- 
tric railroads and discuss those that will prob- 
ably be given a trial in the near future). Sib 
Jour of Engng-Jan. 1300 w. 

3766. The Electric Cable Railway of the 
Stanserhorn, in Switzerland (Illustrated descrip- 
tion from Za Nature). Sci Am Sup-Jan. 25. 
2200 

+3774. Sleepers (Editorial discussion of the 
various types of railway ties and sleepers em- 
ployed in India). Ind & East Eng-Dec. 21. 
1400 w. 

3775. Railroads in Massachusetts (The An- 
nual Report of the Board of Railroad Com- 
missioners. It is of considerable interest). R 
R Gaz-Jan. 24. 1500 w. 

3776. Parlor Cars for an Electric Railroad 
(An uptodate departure in Brooklyn, N. Y. 
The cars are finely upholstered, the details being 
represented in the accompanying illustrations). 
R R Gaz-Jan. 24. 400 w. 

3777. Runaway Trains on Elevated Rail- 
roads (An editorial showing that such accidents 
are not due to any fault in design of the equip- 
ment). R R Gaz-Jan. 24. 2200 w. 

3778. Preserving Timber with Woodiline 
(The method is described and advantages 
stated). R R Gaz-Jan 24. 1800 w. 

3784. Revision of the M. C. B. Interchar ge 
Rules (The rules include specitic instructions to 
inspectors, repair men, for billing cars and mis- 
cellaneous matters. It constitutes the report of 
the ‘‘ Committee of Twenty-one ” and is open to 
revision), Ry Rev-Jan. 18. 4000 w. 

3785. An Air-Tight Dummy Coupling. Ill. 
(A compound air-brake coupling used on the 
Michigan Central R. R. possessing advantages 
that have led to their replacing angle cocks on 
engines). Ry Rev-Jan. 18. 600 w. 

3786. The Cost of Railway Trains (The 
value of a regular train is about $50,000, and an 
ordinary passenger coach costs as much as a com- 
fortable home, or half as much as a locomo- 
tive). Ry Rev-Jan. 18. 700 w. 

3787. Oil Fuel for Locomotives—Los Ange- 
les Terminal Railway (This description is in.er- 
esting in view of the extreme saving effected 
over the cost by using California coal). Ry Rev— 
Jan. 18. w. 

3800. The Transportation Problem in New 
York City (The editor thinks the present trans- 
portation systems overcrowded, but says the 
free spirit of Americans will rebel at any under- 
ground transportation scheme, and further that 
easy transportation induces increased traffic). 
Sci Am-Jan. 25. 1600 w. 

*3829. Steam Locomotives on Common 
Roads. W. Fletcher (Description of various 
designs and uses to which they are put). Eng, 
Lond-Jan. 17. Serial. Ist part. 3300 w. 

3838. The Hauling Capacity of Locomo- 
tives. H.H. Vaughan (Abstract from a paper 
read before the Northwestern Railway Club. A 


articles. See introductory. 
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valuable article, both practical and theoretical). 
Ry Rev-Jan. 25. 2700 w. 

3839. Air Brake Equipment on Freight 
Trains (Discussion upon paper on same subject, 
an abstract of which was published in this jour- 
nal on Dec 14. It deals with the trouble some 
roads have had with the freight air brake). Ry 
Rev-Jan 25, 1800 w. 


3848. The Fastest Railroad Run Ever Made, 
Til Harry Perry Robinson (Distance §10 miles 

-average running time 65.07 miles an hour— 
highest speed attained 92.3 milesan hour). Mc- 
Clure’s Mag-Feb. 5500 w. 

*3851. The Dublin-Dalkey Electric Tram- 
way. Ill. (One of the most interesting features 
of this system consists in the adoption of power 
transmission by means of polyphase currents, 
between the power house and the two sub-stations 
which feed the line en route. Descriptive). 
Elect’n-Jan. 17. 2500 w. 

#3854 The Coventry Electric Tramway Sys- 
tem (Illustrated description), Elec Rev, Lond- 
Jan. 17. 2800w, 

33867. Some Information from Indicator Cards. 
1). (A series of six cards is given which were 
taken from locomotives, and they illustrate the 
work in the cylinder very clearly under different 
conditions). R R Gaz-Jan. 31. 1200 w. 

3868. A Costly Track for Hard Service (The 
elaborate equipment at the Grand Central termi- 
nal is described, with special reference to steel 
ties and rail fastenings), RK R Gaz-Jan. 31. 
1400 Ww. 

+3894. Indian Railway Provident Institutions 
(Discussion of the system which insures a railway 
employee a competence upon being retired from 
service). Ind Engng- Dec. 28. 1500 

*38g5. Cercovado Railway, Brazil. Lewis 
Gleason (A well illustrated description of a rack 
railway up the side of Mt. Cercovado, which 
overlooks Rio de Janeiro, The engine is of 
Swiss manufacture and the grade from 16 to 25 
per cent). Loc Engng-Feb. 1000 w, 

*3900. Agreements, Contracts, Specifications, 
Installation and Repairs. W. H, Elhott (The 
author shows exactly what should be included 
under the given headings in the installation and 
operation of a signal system. Crossings, signal- 
towers and interlocking are given special atten- 
tion), Loc Engng-Feb. 5000 w. 

#3916. The Mt. Snaefel Railway, Isle of 
Man (A well illustrated description. A third 
rail in the center line of the track prevents de- 
railment and in cases of emeryency is clutched 
by a grip brake). St Ry Jour-Feb. 400 w. 

#3917. Conduit Electric Railways. A. N. 
Connett (Notes on the operation of the Ninth 
Street Line of the Metropolitan Railroad Co., 
Washington, D.C. The operating expense per 
train (motor car and trailer) mi'e was about 8 87 
cents), St. Ry Jour-Feb. 1700 w, 

#3918 Power Distribution for Electric Rail- 
roads. Louis Bell (A thoroughly technical arti- 
cle, illustrated by diagrams), St. Ry Jour-Feb, 
4000 w. 

+3919. Truck and Motor Repairs (An item- 
ized statement showing that the repairs of gear 


wheels are 56% of the total number of repairs 
with a cost of 59% of the total cost of repairs). 
St Ry Jour-Feb. 600 w. 


$3920. Electric Street Railway Tracks. R. 
J. McCarty (Three methods of laying ties on 
broken stone mixed with sand. The one pro- 
posed will cost $1736 per mile of single track 
road-bed). St Ky Jour-Feb. 1300 w. 

+3921. The Doom of the Cablein San Fran- 
cisco. 5. L. Foster (Illustrated description of 
method used to convert over half a mile of cable 
road into a trolley line of wider gauge, in seven 
days), St Ry Jour-Feb. 1500 w. 

+3922. Club House for Motormen and Con- 
ductors (The street railway at Derby, Conn, 
has converted one of its buildings into a club 
house containing bath, dining-room, reading- 
room, pool and billiard room and gymnasium, 
The scheme proposes to bring the employees into 
closer relation to the company). St Ry Jour- 
Feb. 700 w. 

*3938. Notes on Russian Engineering. 
Charles Hyde (Abstract of a paper read before 
the Engs. Soc. of W Penna. The points touched 
are both detailed and interesting). Am Eng & 
R R Jour-Feb, 3700 w. 

*3945. Old Great Southern and Western 
Railway Locomotives (Eighteen diagram illus- 
trations of some peculiar types with plans and 
sections of firebox), Eng, Lond-Jan. 24 
300 


+3967. Discussion of Air Brake Equipment 
(Discussion by the members, of a paper read by 
Mr, Waitt. ‘The opinions expressed are valua- 
ble, as they come from those engaged in _practi- 
cal railroad operations), Pro West Ry Club- 
Dec. 15500 w. 

+3968. Locomotive Service. J. H. M’Con- 
nell (An interesting paper on the growth, econ- 
omy in operating, hauling capacity, and work of 
locomotives. The author thinks the engines 
should be loaded more heavily), Pro W Ry 
Club-Dec, 2000 w. 


4024. Statutory Regulation of Interlocking 
Signals for Railway Grade Crossings (Historical 
summary of the statutory regulation of grade 
crossings in Illinois from the various reports of 
the Kailroad and Warehouse Commission of the 
State, and from the report of the present con- 
sulting engineer, Mr. Dwight C. Morgan, for 
the year 1895). Eng News-Feb. 6. 2800 w. 


4028. Some Railroad Matters in England. 
W. M. Acworth (Communication on light rail- 
ways, rates on farm products, and other items of 
interest). K R Gaz-Feb. 7. 2300 w. 


4032. Recent Improvements in Design and 
Construction of Locomotives (The latest practice 
in boiler construction is given special attention). 
R R Gaz-Feb, 7. Serial. Ist part. 2000 w. 


4052. Some Interesting Facts Relative to the 
Double Trolley System. Bert L. Baldwin, with 
editorial (The successful working of this system 
in Cincinnati, with the advantages, and objec- 
tions are considered. The development of the 
s stem, with many illustrations), Elec-Feb s. 
2500 w. 


We supp.y copies of these articles. See introductory, 
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The X Rays—Professor Rontgen’s 
Discovery. 

RECENT scientific developments almost 
incline thoughtful people who have fol- 
lowed them to believe that we are on the 
eve of very remarkable revelations. It is 
certain that a multitude of mysteries yet 
remain unpenetrated, and each new dis- 
covery becomes a powerful engine where- 
with to delve further into mines that seem 
richer as men of science penetrate deeper 
into them. We now stand in possession 
of many secrets the discovery of which 
would have appalled investigators in the 
middle ages, and which they would not 
have dared even to hint, much less widely 
promulgate. Professor Réntgen, had he 
lived then, would probably have been 
burned atthe stake as a sorcerer and a 
heretic. To what extent his recent dis- 
covery will reach in its effects upon scten- 
tific progress and upon industrial methods 
cannot yet be predicted, but some of the 
effects which seem obvious even at this 
early stage are noted in 7he Engineering 
and Mining Journal (Feb. 1). Another 
article by Hugo Miinsterberg, of Harvard 
University, and an editorial note, both in 
Science (Jan. 31), define the present scien- 
tific status of the discovery and its prob- 
able practical importance. Sczence says, 
editorially : 

“The transmission through wood and 
other substances of the rays from a 
Crookes vacuum tube, discovered by Pro- 
fessor Réntgen, is reported to have been 
confirmed by Professor Klupathy of 
Pesth, Prof. Domalip of Prague, Prof. 
Czermak of Gratz, and Mr. A. A. C. Swin- 
ton of London. The photographs have 
been exhibited before several scientific so- 
cieties, and, by Prof. Réntgen, to the em- 
peror of Germany, from whom he has 
received a decoration. 

“Mr. Swinton writes to the Standard 
that, with Mr. J. C. M. Stanton, he has ob- 
tained distinct proof that the radiations in 
question do pass easily through various 
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substances that are quite opaque to ordi- 
nary light, and do produce strong impres- 
sions upon ordinary photographic plates 
entirely encased in light-proof material. 
Indeed, all substances that he has so far 
experimented on in his laboratory appear 
to be transparent to these radiations, even 
sheets of ebonite, carbon, vulcanized fiber, 
copper, aluminum, and iron, though there 
is considerable variation in degree. It is 
thought that the new method of photog- 
raphy may have important applications, 
not only in surgery, but also in metallurgy, 
by revealing flaws, inequalities, and frac- 
tures in metals. 

“Hertz discovered that cathode rays 
pass through metal films not translucent 
to ordinary light, and Dr. Lenard and 
others have published careful experiments 
on the subject. Attention has been called 
to Prof. Zeugen’s having photographed 
Mt. Blanc, in 1885, by the cathode rays. 
Professor Réntgen, however, states that 
the rays discovered by him, which he calls 
X-rays, are not cathode rays, as they are 
not refrangible nor affected by magnetic 
influences, but that they are most prob- 
ably longitudinal waves in the ether. 

“While Hertz and Lenard hold that the 
cathode rays are vibrations in the ether or 
even light of short wave-length, Crookes 
and J.J. Thomson have urged that the 
rays are negatively-charged matter travel- 
ing with great velocity. M. Perrin re- 
ported to the Paris Academy, on Decem- 
ber 30, experiments which tend to show 
that the latter view is correct, and some 
relation will probably be found between 
cathode rays and the X-rays.” 

Mr. Miinsterberg thinks “ it may be that 
the practical importance of the discovery 
is equal to the theoretical. It is well 
known throughout the world that the 
physical laboratories of Germany have no 
windows looking towards the patent office. 
The hunting for practical inventions isnot 
usually important for theoretical science, 
but the progress of theory usually has 
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practical applications. One practical re- 
sult in this case is already clear; as the 
new rays pass boards, but not thick metal 
plates, so they pass the organic substances 
of the human body, such as skin, muscles, 
etc., but not the bones. As the metal 
weights in the wooden box can be photo- 
graphed, so can photographs of the human 
bones be taken. Réntgen has put his 
hand between the tube and the dry plate 
in the closed camera; the photograph 
shows clearly all the bones of the hand 
without the flesh and skin, and the gold 
The value 
of such a method for medical diagnosis is 
clear. Fractures and diseases of bones 
can be examined by photographic plates, 
and metal pieces in the body—for exam- 
ple, needles, bullets, etc.,—can be found 
by this method. It will be a matter of the 
future to learn whether the rays have psy- 
cho- physiological effects. 

“ The newspapers report that the whole 
thing was discovered by mere chance, 


rings seem to hang in the air. 


Réntgen saw the effects on photographic 
papers, which by chance were near to a 
This 
chance origin is not probable, as Lenard, 
the assistant of Hertz, has been working in 
the same direction for a long time, and 
many preparatory experiments by Réntgen 
himself cleared slowly the way. But sup- 
pose chance helped. There were many 
galvanic effects in the world before Gal- 
vani saw by chance the contraction of a 
frog’s leg on an iron gate. The world is 
always full of such chances, and only the 
Galvanis and Réntgens are few.” 

A Brooklyn 
that certain 
example—may be found to so modify or- 
ganic tissues normally permitting the free 
passage of the X-rays as to render them 
more or less Opaque to these rays, and 
thus permit the boundaries and extent of 
the diseases to be mapped out, and their 
progress to be traced. 

In the mechanic arts the discovery prom- 
ises to be immediately fruitful. The arti- 
cle in 7he Engineering and Mining /our- 
nai contains important facts upon the be- 
havior of the X-rays with the metals. 
Among these it is mentioned that alumi- 


covered tube during the discharge. 


physician suggests to us 
diseases—osteosarcom, for 
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num and lead are translucent to the new 
rays, and that no two metals are alike in 
this respect. It says: 

“Lead proves to be almost as translu- 
cent as aluminum or wood. Hitherto it 
has not been possible without a compli- 
cated process to test the uniformity of 
structure of metal work,—for instance, 
gun-barrels, iron rails, railroad wheels, etc., 
or to distinguish at sight the different va- 
rieties of iron and steel. All this, it is an- 
ticipated, will be shortly achievable by the 
help of the new photography. Itis no 
exaggeration to say that this would mean 
the complete revolution of many branches 
of metallic industry, especially the manu- 
facture of arms.” 

No more pronounced instance of the 
possibilities that lie in the discovery of 
any new physical fact can be found than 
in the history of this discovery and those 
which led up to it. This history might 
begin with Geissler’s tubes. The next 
great step was made by Professor Crookes, 
who so far improved upon Geissler’s meth- 
ods as to attenuate matter in hermetically- 
sealed glass bulbs almost to the vanishing 
point. 
previously unknown to the scientific world, 
soon followed, and the fame of the exper- 
imenter, already great through previous 
researches, rose to the highest point. 
Réntgen has now discovered what eluded 
even Professor Crookes. When the latter 
made public the results obtained by vacu- 
um tubes, they appeared like a species of 
magic, so far removed from any industrial 
application (with perhaps the exception of 
the radiometer, subsequently proved to be 
misnamed) that bono?"’ was fre- 
quently reiterated by the sceptical, yet in- 
terested, public. This question is now 
about to receive its answer, and in a 
much shorter period than was then antici- 
pated. 

If our memory serves us, it is not much 
more than twenty-five years since Profes- 
sor Crookes made known his modifications 
of the Geissler tubes. Instead of tubes, 
proper, he made use of egg-shaped glass 
bulbs, in which, by refined methods, he 
produced vacua much greater than had 
been gained by any previous experimenter. 


A series of astonishing results, 


“Cue 


. ; 


A positive electric current is brought into 
the tube by a platinum wire fused intothe 
glass (the anode); and at another point 
is placed another similar arrangement by 
which the current passes out —-the cath- 
ode. When an electric current passes 
through such a bulb, the interior becomes 
luminous, and certain special properties of 
the light-rays, which we wi!l not here dis- 
cuss, led to the use of the terms “ anode- 
rays” and “cathode rays,” as distinguish- 
ing the character of the light at the re- 
spective platinum terminals. 

Many who have written about Professor 
Ronatgen's discovery have called the light 
by which he has obtained his remarkable 
results “cathode rays,’ tut he, himself, 
asserts that the light differs in important 
respects from tke cathode rays, and states 
the differences. He gives to the newly- 
discovered light the name “ X rays.” 


The Lowest Temperature Yet Reached. 

ACCORDING to the Journal of Gas 
Lighting the lowest temperature yet arti- 
ficially produced has been obtained by 
Professor Olszewski, who has “ recently 
determined the boiling point and the crit- 
ical temperature of hydrogen ; and the re- 
sult shows that it is possible, by taking pro- 
per precautions, to do experimental work 
in the domain of physics at a point very 
near the absolute zero of temperature. 
The process is described in detail in py zede- 
mann's Annalen, The method of expansion, 
which had already been successfully em- 
ployed to ascertain the critical pressure, 
was again utilized. The critica! tempera- 
ture being that at which liquid hydrogen, 
when slowly released from pressure, first 
boils up; and the boiling point is the tem- 
perature reached when the pressure is re. 
duced to that of one atmosphere. The 
chief difficulty in these experiments is the 
thermometric one; and Professor Olszew- 
ski successfully overcame this by the em- 
ployment of a thin platinum wire immersed 
in the liquid hydrogen, which, by its vary- 
ing resistance, indicated the fall of the 
temperature. It is interesting to note, in 
connection with what has been stated with 
regard to the effect of cold upon the 
strength of materials, that Professor Ols- 
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zewski used cast-iron cylinders brought 
down toa temperature of 210° C. (not far 
from absolute zero) by means of liquid 
oxygen, at which the cylinders still held 
oxygen compressed to 180 atmospheres. 
The critical temperature of the hydrogen 
was, however, still lower, and was not 
reached until 234.5°C. had been registered. 
The boiling point was 243.5°C., or 406.3°F. 
(probably the greatest cold ever attained 
by artificial means). 
Expired Air and Problems of Ventilation. 
UNDER this title in Popular Sctence 
Monthly are given the conclusions of three 
prominent men in the scientific world, 
which so conflict with previous views en- 
tertained by other students of ventilation, 
and even those formerly entertained by at 
least one of these gentlemen, that they at 
once challenge attention, The accuracy of 
the conclusions ts likely to be questioned. 
The gentlemen referred to are Dr. J. S. 
Billings (a well-known author of works 
upon heating and ventilation), Dr. S. Weir 
Mitchell, and Dr. D. H. Bergey. ‘The con- 
clusions—an abstract of which from the 
article above named follows—have been 
published in the Smithsonian contribu- 
tions. We do not know that any of these 
gentlemen has ever expressed publicly 
any other view of the quality of expired 
air than those contained in this abstract, 
except Dr. Billings. He, at least, is on 
record as holding the opinion that car- 
bonic acid, present in the atmosphere of an 
inclosed space, and produced by the respi- 
ration of warm-blooded animals, is a reli- 
able indication of other and more poisonous 
exhalations, which, though they are not 
directly measurable,—or, at least, are very 
difficult to measure directly,—bear a prac- 
tically constant relation to the amount of 
carbonic acid exhaled. This has been the 
generally-accepted view, and we confess 
that the experiments from which the con- 
trary is inferred do not yet convince us of 
its fallacy. Certainly it has been found 
that an amount of carbonic acid generated 
from marble and sulphuric acid can be 
endured with impunity, which, if genera- 
ted by respiration, would be accompanied 
by great discomfort. 
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In this new gospelof ventilation it is de- 
clared thatthere “is no peculiar organic 
matter which is poisonous to animals (ex- 
cluding man) in the air expired by healthy 
mice, sparrows, rabbits, guinea-pigs, or 
men. The injurious effects of such air 
appeared to be due entirely tothe diminu- 
tion of oxygen or the increase of carbonic 
acid, or to a combination of these two 
factors. It is very improbable that the 
minute quantity of organic matter con- 
tained in the air expired from human 
lungs has any deleterious influence upon 
men who inhale it in ordinary rooms. In 
ordinary quiet respiration no bacteria are 
contained in the expired air, In the act of 
coughing or sneezing such organisms may 
be thrown out. The minute quantity of 
ammonia, or of combined nitiogen, or 
other oxidizable matters found in the con- 
densed moisture of human breath appears 
to be largely due to products of the decom- 
position of organic matter which is con- 
stantly going on in the mouth and pharynx, 
The air in an inhabited room, such asa 
hospital ward, in which experiments were 
made, is contaminated from many sources 
besides the expired air of the occupants, 
and the most important of these contami- 
nations are in the form of minute particles 
or dusts. The experiments on the air of 
the hospital ward showed that in this dust 
there were including 
some of the bacteria which produce inflam- 
mation and suppuration, and it is prob- 
able that these were the only really dan- 
gerous elements in thisair. The results of 
experiments, in which animals were com- 
pelled to breathe air vitiated by the pro- 
ducts of either their own respiration or by 
those of other animals, make it improbable 
that there is any peculiar volatile poison- 
ous matter in the air expired by healthy 
men and animals other than carbonic 
acid,” 

Again it is said: “The proportion of 
carbonic acid and of diminution of oxygen 
which has been found to exist in badly- 
ventilated churches, schools, theaters, or 
barracks is not sufficiently great to ac- 
count for the discomfort which such con- 
ditions produce in many persons, and 
there is no evidence to show that such 


micro-organisms, 
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an amount of change in the normal pro- 
portion of these gases has any influence 
upon the increase of death-rates which 
Statistical evidence has shown to exist 
among persons living in crowded and un- 
ventilated rooms. It has been well estab- 
lished by observation and statistics that 
tuberculosis and pneumonia are the dis- 
eases most prevalent among persons living 
and working in unventilated rooms. But 
consumption and pneumonia are caused 
by specific bacteria, which, for the most 
part, gain access to the air passages by 
adhering to particles of dust which are in- 
haled ; and it is probable that the greater 
liability to these diseases of persons living 
in crowded and unventilated rooms is to a 
large extent due to the special liability of 
such rooms to become infected with germs 
of these diseases.” 

“ The discomfort produced by crowded, 
ill-ventilated rooms in persons not accus- 
tomed to them is not due to the excess 
of carbonic acid, nor to bacteria, nor in 
most cases to dusts of any kind. Thetwo 
great causes of such discomfort, though 
not the only ones, are excessive tempera- 
tures and unpleasant odors. The cause of 
the unpleasant musty odor which is per- 
ceptible to most persons on passing from 
the outer air into a crowded, unventilated 
room is unknown; it may, in part, be due 
to volatile products of decomposition con- 
tained in the expired air of persons having 
decayed teeth, foul mouths, or certain dis- 
orders of the digestive apparatus, and it is 
due in part to volatile fatty acids given off 
with, or produced from, excretions of the 
skin. The results of this investigation, 
taken in connection with the results of 
other recent researches, indicate that some 
of the theories upon which modern sys- 
tems of ventilation are based are either 
without foundation or doubtful, and that 
the problem of securing comfort and 
health in inhabited rooms requires the 
consideration of the best method of pre- 
venting or disposing of dusts of various 
kinds, of properly regulating temperature 
and moisture, and of preventing the en- 
trance of poisonous gases, like carbonic 
oxid, derived from heating and lighting 
apparatus, rather than upon simply diluting 
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‘the air to a certain standard of proporiton 
of carbonic acid present.” 

Nevertheless, these investigators say that 
“it would be unwise” to depart from the 
‘standard of air-supply “based on the re- 
‘sults of Pettenkofer’s work.'" No reason 
why this would be unwise is given. If the 
theory hitherto held be all wrong, why 
should we adhere to a practice that has 
‘this theory for its only sanction ? 

The cause for the bad odor in all venti- 
lated rooms is stated to beunknown. If so 
unknown, howis it known that the material 
which constitutes the odor is not injurious 
to health, or that it does not cause dis- 
comfort ether than its offensiveness to the 
olfactory apparatus? These views, coming 
from such a source, are likely to give rise 
co an interesting debate. 


Floating Sand. 

Bopies of great specific gravity, when 
divided to such minuteness that a suffi- 
ciently large surface in proportion to the 
weight of the particles is secured, will 
float on water, the cohesion of the liquid 
surface sufficing to sustain these small 
weights without breaking under them. 
Thus gold precipitated from a solution of 
its terchlorid by methylic alcohol will 
float; or fragments of finely-beaten gold 
leaf will float indefinitely on the surface of 
pure distilled water. But particles of this 
sort are very much smaller than any kind 
of native sand, and something further is 
necessary to explain the phenomenon of 
sand floating on the surface of streams of 
water, described by Mr. Frederic W. Si- 
monds in the American Geologist for Jan- 
uary. The author of this interesting ac- 
count says he observed this singular 
phenomenon during his stay with acamp- 
ing party on the banks of the Llano river, 
a clear stream, tributary to the Colorado, 
flowing through what has been termed “ the 
central mineral region.” The sand formed 
from the disintegration of the rocks in this 
locality is “granite sand,” though com- 
posed of vitreous and pink quartz with 
some other minor ingredients. 

“ The morning after my arrival, the river 
was found to be rising, and, as I stood on 
the bank, at the point where we secured our 
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water supply, I noticed a considerable froth 
and what appeared to me, at the time, scum 
passing down the stream. I spoke of the 
condition of the river to my companion, 
Mr. Laurence D. Brooks, of Austin, who 
remarked that what seemed to be scum 
was really sand. I thereupon went down 
to the water's edge, and, dipping up some 
of the floating material, was astonished to 
find that the patches were composed of 
sand, mainly of quartz. At this time—half- 
past nine or ten—the water supported a 
large number of patches, which varied in 
area from less than a square inch up to 
several square inches, all swept along by 
the current. 

“The phenomenon was witnessed only 
while the river was rising When the 
water began to recede, no more floating 
sand was seen. The reason for this will 
appear later. 

“Noting my surprise, Mr. Brooks stated 
that he had seen sand floating on some of 
the streams of Alabama, and that it had 
oftentimes been ver; troublesome in dig- 
ging water-holes, To test this statement 
I at once scooped out some holes in thé 
damp sand, and, surely enough, as their 
sides caved in, a few grains floated away 
on the surface of the water which imme- 
diately filled the holes. Between the 
grains there seemed to exist a mutual at- 
traction, in consequence of which they 
ultimately grouped themselves into small 
patches similar to the smaller patches seen 
on the river. In the meantime, Mr. 
Brooks, by gently sifting dry sand from 
his hands onto the water, succeeded in 
forming much larger patches. 

“ A week later, when the river was well 
down and the sandy stretches of its bed 
had become quite dry on their surface, I 
gathered sand by handfuls, and sent it 
floating down the stream in such quanti- 
ties that the sand-rafts actually cast 
shadows on the bottom as they passed. 
Then I dug several large holes, as I had 
previously done in the damp sand, but 
with far better results, for, when their 
sides caved in, the dry grains forming the 
outer coat of the deposit were gently 
launched, and floated off much more 
abundantly. Futhermore, as each mass 
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of sand slipped into the water and, exclu- 
sive of the floating grains, sank, the air 
contained in the interstices between the 
particles rose to the surface, forming a 
patch of foam or froth. The observations 
here made strong proof of the probable 
explanation of the phenomenon of floating 
sand from a geological standpoint, the 
physical explanation being quite a differ- 
ent matter.” 

The patches of floating sand observed 
on the Llano river are accounted for by 
the crumbling of its sandy banks when- 
ever the water rises. 

The same phenomenon was observed by 
Mr. James C, Graham on the Connecticut 
river in 1890, and reported in the Decem- 
ber number of the American Journal of 
He accounted for it 
by the action of capillarity. 

Experimenting with sand of quartz and 
other Mr. 
found that a considerable variety of sand 
will float, and he gives a tabulated state- 
ment obtained different 
localities,—--their origin, composition, size 


Sctence for that year. 


minerals, Simonds has since 


of sands from 
and shape of grains, and behavior when 
gently thrown upon the surface of water. 
Out of fourteen different specimens thir- 
teen float more or less markedly. 

Mr. Simonds repeated his experiment 
with rain water, distilled water, Colorado 
river water, and river water boiled and 
filtered, and found no appreciable varia- 
tion in their action. The attraction for 
each other of the undivided floating 
grains, which tends toaggregate them into 
floating patches, is one of the remark- 
able features of the phenomenon. Though 
scattered over a surface a foot in diam- 
eter, they ultimately formed a single raft. 

Mr. Simonds gives, tentatively, his own 
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explanation of the phenomenon as fol 
lows: 

‘When shaded, it will be seen that the 
floating sand grains cause a depression of 
the water's surface, which indeed is quite 
as apparent in the case of isolated grains 
as in that of patches. I recall one in- 
stance where the depression, of very short 
duration, possibly but a few seconds, was 
so great as to be positively startling. As 
I was sprinkling some sand upon the 
river, for experimental purposes, a pebble 
almost as large as the end of my little fin- 
ger fell into the center of a floating patch, 
which, to my great astonishment and de- 
light, was depressed like a funnel for, say, 
half an inch, before the cause of this un- 
expected phenomenon broke through the 
surface and sank tothe bottom. 

“It appears from these and other ob- 
servations that the weight of the sand 
grains actually depresses the surface of 
the water; yet the elastic reaction of that 
surface is sufficiently great to prevent 
them from sinking, especially when the 
resistance offered by their angularity is 
taken into consideration. In the launch- 
ing of grains the more rounded would 
tend to roll over in the water and thus be- 
come wet, in consequence of which they 
would sink, while those of an irregular 
shape would overcome the tendency to 
roll and remain partially dry, thus fulfill- 
ing a condition necessary for floating.” 

This is a good account of careful obser- 
vations of a very interesting phenomenon 
that has hitherto attracted little attention, 
and which may have an important relation 
to the formation of channels and banks in 
rivers. Further study, however, may evolve 
a different theory of its cause; that above 
given does not seem entirely adequate. 
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Current Leading Articles on Various Scientific and Industrial Subjects in the American, English and Britisk 
Colonial S:tentificand Engineering Journals—See Introductory. 


3573. Advice to Young Men Who Wish to 
Become Successful Engineers. W. H. Wake- 
man (Relates to education in schools and works). 
Lord’s Mag-Jan. 2200 w. 

*3591. The Bradford Technical College (In- 
teresting description of a now famous English 
school), Engng-Jan, 3. Serial. Ist part. 1800 w. 

*3625. Engineering Progress (One of the 
most comprehensive general reviews of progress 


in different branches of engineering, and in the 
industrial world, that has yet appeared), Eng, 
Lond-Jan. 3. 25000 w. 


*3686. The French Universal Exposition of 
1900, Count Alphonse de Calonne (An account 
principaily of the difficulty in securing a suitable 
site, followed by a description of the locality de - 
cided upon, and the location of the exhibits). 
Arch Rec-Jan-March, 4000 w. 


We supply copies of these articles, See introductory. 
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43721. On the Photometry of Differently Col- 
ored Lights and the ‘‘ Flicker’’ Photometer. 
Frank P. Whitman (Exceedingly interesting ac- 
count of the development of a new photometric 
instrument and method, based on Prof, Rood’s 
“flicker principle.” Diagram representations 
of the new apparatus and curves of the relative 
luminosities of nineteen different colors are pre- 
sented, as illuminated by a kerosene lamp, a 
grey sky, and a bright blue sky). Phys Rev- 
Jan-Feb. 2800 w. 

+3723. On the Freezing-Points of Dilute 
Aqueous Solutions. E. H. Loomis (Describes 
the continuation of an elaborate series of experi- 
ments, with a tabulated presentation of the con- 
stants determined). Phys Rev-Jan-Feb. 6000w. 

3768. Prof. Roentgen’s Alleged Discovery 
(Editorial on the claim that it is possible to pho- 
graph objects behind opaque substances. A re- 
view cf what is reported as having been accom- 
plished with comments). Elec—Jan. 22. 1800 w. 

3783.—75 cts. Pyrometry: Calibration of 
the Le Chatelier Thermo-Electric Pyrometer. 
S. W. Holman (he usual method is described 
and anew and simplified method explained). 
Tech Quar-Oct. 4000 w. 

*3799. On Flame Temperatures and the Acet- 
ylene Theory of Luminous Hydrocarbon Flames. 
Arthur Smithells (A paper read before the Chem. 
Soc. Topics discussed are the temperature gra- 
dients of flame; non-luminous hydrocarbon 
flames ; luminous coal. gas flames ; occurrence of 
acetylene in flames; comparison of different 
flames ; the flames of acetylene ; thermo-chemi- 
cal considerations, and the alleged liberation of 
carbon from cyanogen in flames The argu- 
ments of Prof. Lewes in support of the last 
named proposition are asserted to be invalid and 
an attempt is made to prove them so), Jour 
Gas Lght-Jan. 14. 5500 w. 

*3819. The Metric System and Standard 
Screw Threads (Editorial discussion of a recom- 
mendation recently made by a committee of the 
House of Commons, that a law be passed mak- 
ing the adoption of the metric svstem in Eng- 
land compulsory wi hin two years from its enact- 
ment. The benefits of the metric system are 
admitted, but the difficulties to be met in making 
such a change are formidable). Engng-Jan. 17. 
2800 w. 

3834. Chief Swenie on Fire-Fighting (First 
part deals with the increased and still increasing 
fire hazards, much of which increase is due to 
methods of heating and lighting unknown to 
previous generations, and also to new industries 
and modern methods of organizing industrial 
establishments, and current methods of con 
structing industrial buildings). Fire & Water- 
Jan. 25. Serial. Ist part. 2000 w. 

3881. Dark Light Photography. C. J. Reed 
(An article on the alleged results of Prof. Rént- 
gen in photographing without light). Elec Wid- 
Feb, I. 1000 w. 
$3887. Gathering Naval Stores. Lee J 


Vance (The turpentine industry in the United 
States and its methods contrasted with French 
methods, the latter being considered much supe- 
rior). Pop Sci M-Feb, 3800w. 


3902. The X-Rays. Hugo Miinsterberg (A 


MISCELLANY. 


1187 


review of Prof. Réntgen’s discovery, and an 
editorial note which shows that others have been 
at least on the threshold of the same discovery 
for some time. List of scientists in the United 
States and Europe who have repeated Prof. 
Réntgen’s experiments with confirmatory re- 
sults). Sci-Jan. 31. 1800 w. 

3903. Roentgen’s Discovery (Discusses the 
discovery by Prof. Roentger of a kind of light 
which passes through bodies hitherto classed as 
opaque, and suggests some practical appiica- 
tions of the discovery in the arts). Eng & Min 
Jour-Feb. I. 2500 w. 

3909. Prof. Roentgen’s Light (Comments by 
Prot. Edwin H. Hall, of Harvard College, 
upon the new discovery. Reprinted from the 
N. Y. Sun). Am Gas Lgt Jour-Feb. 3. 
1500 w. 

+3914. The Newest Telescope. 
Young (The Yerkes Telescope. The difficulties 
in obtaining achromatism in the object glasses 
of large refracting telescope are explained, and 
reference is made to the German experiments 
now in progress, and directed to securing this 
quality in a higher degree. A detailed descrip- 
tion of this great instrument, and of the ob- 
servatory in which it is placed is very interesting 
and shows in some degree, how even astrono- 
mical progress is linked with the mechanical 
and engineering progress of the age). N Amer 
Rev-Feb. 3800 w. 

+3923. Researches in Acoustics. Alfred M. 
Mayer (Containing the variation of the modulus 
of elasticity with change of temperature as de- 
termined by the transverse vibration of bars at 
various temperatures, The acoustical properties 
of aluminum). Am Jour of Sci-Feb. 5000 w. 

+3924. The Counter-twisted Curl Aneroid 
Carl Barus (Account of an experimental research 
to determine effects of modifications of the 
Bourdon tube). Am Jour of Sci-Feb. 4500 w. 

*3932. On Réntgen’s Rays (Correspondence 
with Vature upon the new discovery by Alfred 
Schuster and J. T. Bottomley). Nature-Jan. 
23. 1800 w. 

#3933. On a New Kindof Rays W.C. 
Réntgen (In this paper the discoverer of the X- 
rays States their properties and gives definite in- 
formatic:, by which his experiments may be re- 
peated). Nature-Jan. 23. 2800 w. 

*3934. Professor Réntgen’s Discovery. A. 
A. C. Swinton (The writer describes experiments 
confirmatory of Réntgen’s discovery. He ob- 
tains better results with high frequency currents 
than with even a large sized Rhnumkorff coil). 
Nature-Jan. 23. 800 w. 

*3947. A New Integrator. A. Russell and 
H. H. . Powles (Descrip:ion of a cheap appli- 
ance to be used with an Amsler’s planimeter for 
performing integration) Eng, Lond-Jan. 24. 
1000 w, 

*3961. Photographing the Unseen; or, the 
New Electro-Photography (Review of the dis- 
covery of Prof. Réntgen, with illustrations 
showing the results of his work), Elec Rev, 
Lond-Jan. 24. 1000w, 


#3962. Absorption of Cathode Rays. P. 
Lenard (Experiments in proof of assumptions 


We supply copies of these articles. See introductory. 


‘ 
3 
3 
ed 
a 
| 
M 
a og 
| 
il. 
ar 
| i 
a 


1188 REVIEW OF THE ENGINEERING PRESS. 


made). Elec Rev, Lond-Jan. 24. Serial. Ist 
part. 1800 w. 

*3966. On a New Form of Radiation. 
Wilhelm Konrad Réntgen (Preliminary com- 
munication to the Wirzburg Physico-Medical 
Society). Elect’n-Jan. 24. 3500 w. 


3978. Cathodographs by Prof. Wright, of 
Yale University (Lilustrated account of experi- 
ments which were suggested by Prof. Réntgen’s 
late discovery). Elec Eng-Feb. 5. 800w. 


3979. The Phenomena of the Cathode Rays, 
—Suggested Apparatus for their Production. 
Elihu [Thompson (Suggests a novel method of 
constructing a cathode ray generator). Elec 
Eng-Feb. 5. 700 w. 

3980. Photographs Taken by the Moore 
** Etheric” Light. Lll. (Results obtained by the 
employment ot the direct lighting effects of 
vacuum tubes in the photography of objects in 
the usual manner), Elec Eng-Feb. 5. 600 w, 

3982. The Roentgen Ray Photography. Ed- 
win H. Hall (Fromthe . Y. Sun. A review 
of investigations that led up to the recent discov- 
ery by Roentgen). Elec Eng-Feb. 1, 1500 w. 

3983. Photography of the Invisible Without 
the Aid of a Crookes’ Tube. Ii). William James 
Morton (Results attained by the writer, show- 
ing that effects similar to those attained by 
Crookes’ tubes, are not impossible without the 
employment of highly vacuous enclosures). Elec 
Eng-Feb. 5. 800 w. 

3992 The Burning of Clays. Thomas 
Townsley (A practical discussion of means and 
methods of baking bricks, pottery, &c). Brick- 
Feb. 4000 w. 

4002. Réntgen's Photographs. A_ E. Dol- 
bear (An article calling attention to the fact that 
this discovery had been predicated), Elec Wld- 
Feb. 8. 600 w. 

4003. The New Photography (A résumé of 
matter thus far printed concerning the discovery. 
Also editorial). Elec Wid-Feb. 8. 3700 w. 

4041. The Internal Temperature of Rocks 
(Temperatures at different depths in the shafts 
of the Hecla and Calumet Mining Co), Eng & 
Min Jour-Feb. 8. 400 w. 

4044. James Dwight Dana J. W. Powell 
(The contributions to knowledge due to the life 
work of this eminent scientist. Great as a 
zoblogist, greater as a mineralogist, but greatest 
as a geologist). Science-Feb. 7. 2200 w. 

4045. Pasteur. George M. Sternberg (An 
able discourse on the life and achievements of 
Louis Pasteur, born at Ddle in the Department 
of Jura, France, Dec 27, 1822; died at Gar 
ches, a suburb of Paris, Sept. 28, 1895). Sci 
ence-Feb 7. 2500 w. 

4046. Ilelmholtz, T. C. Mendenhall (Ac- 
count of his life and scientific labors. An inter- 
esting account of the rise and final triumph of 
the doctrine of the interconvertibility of forces is 
comprised in this article), Science-Feb. 7. 
3900 w. 

4048. Water Supply of Niagara. Orrin E 
Dunlap (Considering the danger of drawing off 
so much water fo> power purposes as to ruin the 


beauty of the cataract) W Elec-Feb. 8. 
1200 w, 

4051. Roentgen Rays. M. I. Pupin (Re- 
viewing the former experiments on electric dis- 
charges through rarefie1 gases, and asserting 
the importance of Roentgen’s discovery), Elec- 
Feb. 5. 1300 w. 

+4056. The Use of Pure Gum Bandages in 
Surgery. Henry A Martin (The advantages of 
such bandages are explained, and cases where 
they are specially helpful are cited). Ind Rub 
Wlid-Feb. 10, 3500 w. 


+4059. India Rubber Statistics for 1895 
(Interesting as showing the increase in the rub- 
ber industry both in this country and Eng- 
land). Ind Rub Wid-Feb. 10. 500 w. 

+4060. India-Rubber Cement. George B. 
Scott (The uses of this cement and its promising 
future). Ind Rub Wid-Feb. 10. 700 w. 


+4061. The tlarmless Cheapening of Rubber 
Goods. Edward F. Bragg (Advocates the 
cheapening of production through improved pro- 
cesses, or machinery), Ind Rub Wid-Feb. ro, 
800 w. 

4063. The Invention Epoch in the Cotton 
Trade. Joseph Nasmith (Aninteresting address, 
upon some world famous inventions, delivered 
before the Manchester Asso. of Engs). Bos 
Jour of Com-Feb. 8. Serial. Ist part. 1800 w. 


#4067. Lacroix’ Axial Goniometer. N. H. 
Winchell ([llustrated description of an: attach- 
ment to the microscope, with solution of an ex- 
ample for measuring the optic angle of minerals.) 
Am Geol-Feb. 600 w. 


+4068. A Study of Some Gas-Producing 
Bacteria. A. A. Bennett and E. E. Pammel 
(Chemistry of gaseous bacterial products and ex- 
cretions, together with a bibliography of the 
literature upon this subject), Jour of Am 
Chem Soc-Feb, 2400 w. 

+4071. Note on the Use of Acetyline Gas as 
an Illuminant for Polariscopic Work. H. W. 
Wiley (Account of an experimental examination 
into the application of this illuminant to polaris- 
copic work, resulting favorably to its usefulness), 
Jour of Am Chem Soc-Feb. 700 w. 


+4072. Indirect Analysis. Edward K. Lan- 
dis (New formula for analysis, applicable upon 
the supposition that the present atomic weights 
should be modified, and applicable to any case 
wherein the atomic weights are not the same). 
Jour of Am Chem Soc-Feb. goo w. 


+4074. High Pressure Gas Bottles. From 
paper by M. Peérissé (Conditions under which 
explosions are likely to occur. Precautions to 
be observed in filling. Rules as to quantity 
permissible in bottles of given capacity. Gov- 
ernment regulations, etc), Ind Engng-Jan. 4. 
1200 w. 

*4076. The Best Milling Systems From a 
paper by W. A. Holley, read before the Mich 
Millers’ Assn. (Ilints by a practical miller which 
will aid in the production of the maximum 
quantity of high grade flour, from the minimum 
quantity of wheat The various systems in use 
are named and their common purpose is the 
same). Am Miller-Feb. 1500. 


We supply copies of these articles. See introductor, 


Carpenter, Rolla C. Heating and Ventilating 
Buildings. J. Wiley & Sons, New York. 1895. 
Cl. $3. 

Cross, Anson K. Free Hand Drawing. A 
Manual for Teachers and Students. Ginn & 
Co., Boston. 1895. Cl. 65c. 

Cross, Anson K. Mechanical Drawing. A 
Manual for Teachers and Students. Ginn & 
Co., Boston. 1895. Cl. $1.10. 


Bovey. H. T. A Treatise on Hydraulics. 


John Wiley & Sons. 1895. Cl. $y. 

Groves, C. E,and Thorp, W. Chemical 
Technology. Vol. 2. Lighting. P. Blakiston, 
Son & Co., Philadelphia. 1895. Cl. $4. Half 
Morocco, $5.50. 

Leffman, H., M. D. Examination of Water 
for Sanitary and Technic Purposes. 3d Ed. 
Macmillan & Co. 1895. Cl. $1.25. 

Thompson, J. J. Elements of the Mathemati- 
cal Theory of Electricity and Magnetism. Mac- 
millan & Co., N.Y. 1895. Cl. $2. 

Nicholson, J. Shield. A Treatise on Money, 
and Essays on Monetary Problems, Macmillan 
& Co., New York. 1895. Cl. $2. 

Webb, W. L. Problems in the Use and Ad- 
justment of Engineering Instruments: Forms 
for Field Notes. J. Wiley & Sons, New York, 
1895. Cl. $r. 

Wheeler, D. Hilton. Our Industrial Utopia 
and its Unhappy Citizens. A.C. McClurg & 
Co., Chicago. 1895. Cl. $1.25. 

Du Bois, A. J. The Elementary Principles of 
Mechanics. Vol. 3. Kinetics. J. Wiley & Sons, 
New York. 1895. Cl. $350 

Johnson, Emery R. Railway Departments 
for the Relief and Insurance of Employees 
Publications of American Academy of Political 
and Social Science. Philacelphia. 1895. Pap. 
35¢. 

Lippincott’s Gazeteer of the World. Rev. ed. 
of 1895, with Tables of Latest Census Returns, 
]. B. Lippincott Co., Philadelphia. Sheep, 
$12. Half Turkey or Half Russia Morocco, 
$15. Intwo volume, sheep $15. In two vol- 
ume half Turkey or Russia, $18. 

Lock, G. W. Warnford Economic Mining. 
A Handbook for the Miner, Metallurgist, and 
the Merchant. Spon & Chamberlain, New 
York. 1895. Cl. $5. 

Rhead, E. L. Metallurgy. An Elementary 
Text-Book. Longmans, Green & Co., New 
York. 1895. Cl. $1.25 

Smart, W. Studies in Economics. Macmil- 
lan & Co., New York, 1895. Cl. $1.25. 

Simmel, G. The Problem of Sociology. 
Publications of American Academy of Political 
and Social Science. Philadelphia, 1895. Pap. 


Giauque Florien. The Drainage Laws of 
Ohio. ‘he Robert Clarke Co., Cincinnati, Ohio, 
1895. Sheep. $3.50. 


Walker, Albert H. Text-book of the Patent 
Laws of the United States of America. Baker, 
Voorhis & Co. 1895. Sheep. $6.75. 


Williams, E. If. A Manual of Lithologyv. J. 
Wiley & Sons, New York. 1896. Cl. 3. 


Garrison, F. Lynwood. Carbides of Tron. 
Reprinted from the Journal of the Franklin In- 
stitute. Franklin Institute, Philadelphia. 1805. 
Pap. 9 pp. 9"X6". 

De Benneville, James S. Temary Alloys of 
Tron with Chromium, Molybdenum, and Tung- 
sten. Reprinted from the Journal of the Iron 
and Steel Institute. [ron and Steel Institute, 
London. 1895. Pap. 52 pp. 9X6". 


Trelease, William, Director Missouri Botanical 
Garden. Sixth Annual Report. Missouri Bo- 
tanical Garden, St. Louis, Mo. 1295. 134 pp. 

Garrison, F. Linwood. The Production of 
Chromium and Tungsten in 1894. Department 
of the Interior U.S. Geological Survey. Charles 
D. Wolcott, Director, Washington. 1895. Pap. 
16 pp. 11%". 

Cochrane, Charles Henry. The Wonders of 
Modern Mechanism—A Résumé of Recent 
Progress in Mechanical, Physical and Engineer- 
ing Science. J. B. Lippincott Company. Phil- 
adelphia. 1895. 402 pp.,5%"X8". 

Stetfeldt, Carl A. The Lixiviation of Silver 
Ores with Hyposulphite Solutions, with Special 
Reference to the Russell Process. 2d ed. Pub- 
lished by the author, C., 210 pp. Price, $5 

Jacoby, Ilenry S. A Text Book on Plain 
Lettering. The Engineering News Publishing 
Company, New York. 1895. C.. 82 pp., 
XLVIIL plates. Price, $3.00. 

Day, David T., Chief of Division. Sixteenth 
Annual Report of the United States Geological 
Survey to the Secretary of the Interior, 1894-95. 
Part IV.—Mimeral Kesources of the United 
States, 1894. Non-metallic Products. Wash- 
ington, Government Printing Office. 1895. 
Pap. 735 pp..7%" XII". 

Herschel, Clemens. Measuring Water. Build- 
er’s Iron Foundry. Providence, R. I. Pap. 
27 pp., 6’ XQ". 

Consular Reports. November, 1895. Com- 
merce Manufactures, etc. Washington Govern- 
ment Printing Office. 1895. Pap. 400 pp., 
6" 

Abbe, Prof. Cleveland. Monthly Weather 
Report, July, 1895. Prepared under direction 
of Willis L. Moore, Chief of Weather Bureau. 
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Weather Bureau. Washington. 1895. Pap. 
282 pp., 10° X12"' + 6 maps. 


Consular Reports. December, 1895. Com- 
merce, Manufactures, etc. Government Print- 
ing Office, Washington. 1895. Pap. 554 pp., 


Adams, Henry C. Preliminary Report on the 
Income Account cf Railways in the United 
States for the Year Ending June 30, 1895. Pre- 
pared by the Statistician to the Interstate Com- 
merce Commission. Government Printing Office. 
Washington. 1895. Pap. pp., 


Drown, Thomas Messenger. The Educa- 
tional Value of Engineering Studies. An Ad- 
dress deliveredon Founder's Day, Oct. 10, 1895. 
Published by the Lehigh University. 1895. 
Pap. 30pp,6%"'X10". 

Roth, Filibert. Timber. An Elementary 
Discussion of the Characteristics and Properties 
of Wood, U.S. Department of Agriculture, 
Division of Forestry. Government Printing 
Office, Washington. 1895. Pap. 83 pp., 
6 ‘XQ’. 

Reinhardt, Chas. W. Lettering for Drafts- 
men, Engineers and Students. <A Practical 
System of Freehand Lettering for Working 
Drawings. I). Van Nostrand Co., New York. 
1895 23 pp., 8°11" + VIII plates. 

tulletin No, 24, Wyoning Experiment Sta- 
tion. August, 1895. Water Analysis. Uni- 
versity of Wyoming, Laramie, Wyoming. Pap. 
I41 pp. 6 Xg’. Sent free upon request ad- 
dressed to Director Experiment Station, Lara- 
mie, Wyoming. 


Gilbert, Bradford Lee. Sketch Portfolio of 
Railroad Stations and Kindred Structures. 
With Nearly Two Hundred Illustrations of Draw. 
ings from Original Designs by the Author. pp. 
134 The Railroad Gazette, New 
York 

Cochrane, C. H. The Wonders of Modern 
Mechanism.—A Résumé of Recent Progress in 
Mechanical, Physical, and Engineering Science. 
J. B. Lippincott Co, Philadelphia. 1895. 


Cornish, Vaughn. Practical Proofs of Chem- 
ical Laws. Longmans, Green & Co. New York. 
1895. 

Howell, G. Foster. Steam Vessels and Mar- 
ine Engines. American Shipbuilder. New York. 
1895. 

Johnson, Rob, and Chatwood, Arthur Brunel. 
Photography, Artistic and Scientific. G, D, 
Hurst. New York. 1895. 


Lawson, Gustav. Hand-Book of Geomet- 
tical Wood-Carving. E. L. Kellogg & Co. 
New York and Chicago. 1895. 

Longfellow, W. P. P., ed. A Cyclopedia of 
Architecture in Italy, Greece, and the Levant. 
C. Scribner’s Sons. New York. 1895. 


Spanton, J. Humphrey. Science and Art 
Drawing. Macmillan & Co, New York. 
1895. 

Stimson, F. J. Labor in its Relations to 
Law. C. Scribner's Sons. New York. 1895. 


Cunningham, W., D. D. Strikes. The 
Church Social Union. Boston. 1895. 

Holibaugh, J. R. TheLead and Zinc Min- 
ing Industry of Southwest Missouri and South- 
east Kansas. The Scientific Publishing Co. 
New York. 1895. 

Kaufmann, M._ Socialism and Modern 
Thought. Imported by C. Scribner’s Sons. 
New York. 1895. 

Lock, C. G. Warnford. Economic Mining. 
A Practical Handbook for the Miner, Metallur- 
gist, and the Merchant. 


Peters, E. Dyer, Jr. Modern Copper Smelt- 
ing. 7th ed. Rewritten and Enlarged. The 
Scientific Publishing Co. New York. 1895. 


Salter, W. Mackintire. Anarchy or Gov- 
ernment. T, Y. Crowell & Co. New York. 
1895. 

Shaw, Albert. Municipal Government in 
Continental Europe. The Century Co. New 
York. 1895. 


Young, Francis Chilton. Home Carpentry 
for Handy Men. Ward, Lock & Bowden, Ltd. 
1895. 

Bascom, J. Social Theory--A Grouping of 
Social Facts and Principles. T. Y. Crowell & 
Co. New York. 1895. 


Ostwald, W. The Scientific Foundations of 
Analytical Chemistry Treated in an Elementary 
Manner. Macmillan & Co. New York. 1895. 


Lock, C. G. Warnford. Economic Mining A 
Practical Handbook for the Miner, the Metal- 
lurgist, and the Merchant. E. and F. N. Spon, 
London. Spon and Chamberlain. New York. 
1895. Cloth. &5 


Collet, Harold. Water Softening and Purifi- 
cation. The Softening and Clarification of Hard 
and Dirty Waters. E. & F. N. Spon. London, 
Spon & Chamberlain, New York, 1895. Cloth. 
$2 00, 

Robb, Russell. Electric Wiring for the Use 
of Architects, Underwriters, and the Owners of 
Suildings. Macmillan & Co, New York and 
London, 1896. Cloth. $2.50. 


City of Cambridge, Park Department. An- 
nual Reports for the Year 1895. Park Depart- 
ment, Cambridge, Mass. 1895. 


Henderson, J. Elementary Physics. Long- 
mans, Green & Co. N.Y. 1895. Cloth. 75¢. 


Architectural Masterpieces of Belgium, Hol- 
land, Etc. Ninety-six quarto plates. Bruno 
Hessling. N.Y. 1895. Boards. $10. 


Espouy, H. D. Details of Architecture in 
Antiquity Taken Up and Reconstructed by 
Prominent Architects of the ‘* Academie de la 
France a Rome.” In ten parts. Part I. Bruno 
Hessling. N.Y. 1895. Boards. $4 50. 


Glazebrook, R. T. Mechanics, Dynamics, 
Statics and Hydrostatics. Macmillan & Co, N. 
Y. 1896. Cloth. $2.25. 


Holman, Silas W. Computation Rules and 
Logarithms, with Tables of Other Useful Func- 
tions. Macmillan & Co, N.Y. 1896. Cloth. 
$1. 
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Schmoller, Gustav. The Mercantile System 
and its Historical Significance  I|!ustrated 
Chiefly from Prussian History. Macmillan & 
Co. N.Y. 1896. Cloth. 75¢. 


Grasby, W. Catton. ‘Teaching in Three Con- 
tinents. Personal Notes on the Educational 
Systems of the World. C. W. Bardeen. Syra- 
cuse, N. Y. 1895. Cloth $t 50. 


Johnson, Emory R. The Nicaragua Canal 
and the Economic Development of the United 
States. American Academy of Political and 
Social Science. Philadelphia. 1896. Pap. 

Keasby, Lindley M. The Nicaragua Canal 
and the Monroe Doctrine. American Academy 
of Political and Social Science. Philadelphia. 
1896. Pap. 25c¢. 


Loree, L. F. Emergencies in Railroad 
Work. University of Wisconsin. Madison, 
Wis. 1895. Pap. 35¢c. 

American Steam and Hot Water Heating 
Practice. Selected Reprint from The Engineer- 
ing Record of Descriptive Articles, (Questions, 
and Answers with 585 Illustrations. ‘he Engi- 
neering Record, New York. 1895. 

Kind], F. H., C. E. Pocket Companion 
Containing Useful Information and Tables Ap- 
pertaining to the Use of Steel. The Carnegie 
Steel Co., Limited. Pittsburg, Pa. 1893. 

Twenty-Sixth Annual Keport of the State 
Board of Health of Massachusetts Wright and 
Potter Printing Co., State Printers. Boston, 
1895. 

The Kalendar ot The Royal Institute of Brit- 
ish Architects for 1895-96. The Royal Institu- 
tion of British Architects, London, 1895. 

Webb, Walter Loring, C. KE. Problems in the 
Use and Adjustment of Engineering Instru- 
ments. Forms for Field Notes. General in- 
structions for Extended Student's Surveys. John 
Wiley and Sons. 1895. New York. 

Cross, Ansoo K. Mechanical Drawing—a 
Manual for Teachers and students. Ginn ard 
Co. Boston. 1895. cl. 197pp. 5% 8". 

Fitzgerald, Desmond. A_ Short Description 
of the Boston Water Works. Boston Water 
Board. Boston. 1895. 

Teggart, Frederick J., B. A. Catalogue of 
the Hopkins Railway Library, Palo Alto, Cal. 
Library of the Leland Stanford University. 
1895. 

Statistics of Railways in the United States for 
the Year Ending June 30, 1894. Washington 
Government Printing Office. 1895. 

Becker, George F. Reconnaissance of the 
Gold Fields of the Southern Appalachians. De- 
partment of the Interior, Washington. 1895. 

Rolker, Charles M, The Production of Tin 
in Various Parts of the World. Department of 
the Interior, Washington. 1895. 

Day, WilliamC. The Stone Industry in 1894. 
Department of the Interior. Washington. 1895. 

Fernow, B. E. Timber Physics, Part I. Pre- 
liminary Report. U.S. Department of Agri- 
culture. Washington, 1895. 
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Scheidel, Dr. A., E. M. The Cyanid Pro- 
cess, its Practical Application and k¢s»lts. 
California State Mining Bureau. San Francisco, 
1895. 

Watts, W. L., M. E. The Gas and Petro- 
leum Yielding Formations of the Central Valley 
of California. California State Mining Bureau. 
San Francisco. 1895. 


Storms, W. H. Methods of Mine limbering. 
California State Mining Bureau, San Francisco. 
1895. 

Crawford, J. J. Twelfth Report (Second 
Biennial) of the California State Mineralogist 
for Two Years Ending September 15, 1894. 
State Office. Sacramento, Cal. 1895. 

Transactions of the American Society of Me- 
chanical Engineers, Vol. XVI. Published by 
the Society from the Library Building No. 12, 
West 31st Street, New York, 1895. 


Grimshaw, Robert, M E. Shop Kinks and 
Machine-Shop Chat: A Series of over Five 
Hundred Practical Paragraphs, in Familiar 
Language, showing special ways of doing work 
better, more cheaply and more rapidly than 
usual ; 222 Engravings. Norman W. Henley 
& Co. New York. 1896. Cloth, $2.50. 


The Journal of The Iron and Steel Institute, 
Vol. XLVIIL. Edited by Bennett H. Brough, 
Secretary. E. & F. N. Spon. New York and 
London. 1895. Sold also at the offices of the 
Institute. 


John Ferenbatch, M. E. A Library of 
Steam Engineering. The Ohio Valley Co. 
1895. Cloth. $5.00. 


Groves, Charles Edward, F. R. S., Editor 
Journal of the Chemical Socicty, and William 
rhorpe, B. Sc. Chemical Technology, or 
Chemistry in its Applications to Arts and Manu- 
factures ; with which is incorporated Richard- 
son and Watts’ Chemical Technology, Vol. II. 
Lighting ; Fats and Oils; Stearine Industry ; 
Candle Industry; Petroleum Industry and 
Lamps. To this is added Miner's Safety Lamps, 
by B. Redwood and D. A, Louis. P. Biakiston, 
Son & Co, Philadelphia. 1895. Cloth. $4. 

Proceedings of the Fifth Annual Convention 
of the Association of Railway Superintendents, 
of Bridges and Buildings, held in New Orleans, 
La., Oct. 15 and 16, 1895. The Republican 
Press Association, Concord, N. H. 1895. 
Paper. 161 pp. 

Abbe, Prof. Cleveland. Monthly Weather 
Reviews. August and September, 1895. 
Weather Bureau, Washington, 1895. 


Wilson, E. B., E. M. Cyanide Processes, 
Ist Ed. John Wiley and Sons, New York, 
1896. Cloth. $1.50, 


Howell, G, Foster. Steam Vessels and Ma- 
rine Engines. Descriptions of the principal 
Steamships, Steamboats, Steam Yachts, and 
Tugs built in the United States during the last 
five years, and designs of compound, triple and 
quadruple expansion yacht and marine engines. 
A closing chapter is devoted to sailing ships 
and schooner yachts. American Ship builder, 
New York, 1895. 
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NEW CATALOGUES AND TRADE PUBLICATIONS. 


These catalogues may be had free of chargeon application to the firms issuing them. 
Please mention The Engineering Magazine when you write. 


W. F. & John Barnes Co., Rockford, IIl., 
U.S. A.=Price List and Descriptive Catalogue 
of Barnes Patent Foot and Hand Power Wood 
Working Machinery. 

General Electric Company, Schenectady, N. 
Y., U S. A =(a) Portfolio of Engravings in half- 
tone of Exhibits at the World’s Fair, Chicago, 
and at the Cotton States and International Ex- 
position at Atlanta, together with a large num- 
ber of illustrations of installations made by this 
company in various parts of the world. (b) 
Pamphlet, on transmission of Power, for railways 
shops, mines,etc. (c) Elegantly printed pam- 
phlet describing the Thomson Watt-Meter, with 
list of sales offices, price-chart for determining the 
amount of bills, at various rates per 1000 watt- 
hours, and other useful information. 

Pemberthy Injector Co, Detroit, Mich.= 
Calendar handsomely printed in colors, the 
work of the Pemberthy Press which this estab- 
lishment now uses for printing a great variety of 
circular advertising matter. Asa work of art this 
isa piece of printing highly creditable to the 
firm. 

Continental [ron Works, Brooklyn, N. Y.=A 
Treatise on the Morison Suspension Furnaces, 
with numerous illustrations and a large amount 
of general information relating to this successful 
invention, Important testimonials are appended, 

Ingersoll Sergeant DrillCo, New York= 
Pamphlet describing with numerous illustrations, 
machinery, appliances, and methods used in the 
construction of the Chicago Drainage Canal, 

Lehigh University, South Bethlehem, Pa,= 
Pamphlet describing courses of study, apparatus 
and methods, in this now celebrated institution, 

Knowles Steam Pumps Works, New York= 
Special Catalogue of Electric Power Pumps, 

The Norwalk Iron Works Co , South Norwalk, 
Conn, U. S. A.=Beautifully printed and ele- 
gantly illustrated catalogue descriptive of the 
Norwalk Air and Gas Compressor, especially 
designed for driving coal cutters, rock drills, 
pumps, engines, pneumatic locomotives, and 
other mining machinery, and also claimed to be 
the best machine for compressing air for all 
dynamic purposes, for liquefying carbonic acid, 
and for pumping natural gas. 

The Gould’s Manufacturing Co , New York 

Special Catalogue, 1896, and Price List of 
Pumps and Spray Nozzles. 


Fraser & Chalmers, Chicago. I!] , U.S.A. and 
London, England=Interesting pamphlet de- 
scribing and illustrating Wood's Dry Placer 
Miner manufactured solely by this firm, and in- 
tended for use on gold fields lacking water sup- 
ply, wherein it is said to have proved a grand 
success. 


Scientific Machinist Co., Cleveland, Ohio— 
Pamphlet, illustrating the system and apparatus 
for home study of engineering supplied by The 


Institute for Home Study of Engineering under 
direction of the company. 

The Standard Boiler Co., Chicago, IIl., U. S. 
A. Works at Link Belt Machinery Co , Chicago, 
Ill. Pamphlet illustrating and describing the 
Standard Water Tube Safety Boiler." One of 
the illustrations is that of a 4,000 h, p. install- 
ment now iv process ot erection for North Chi- 
cago Street Railroad Company. 

Buffalo Forge Co., Buffalo, N. Y., U.S. A.= 
Circulars. (a) For Foundries: ‘‘ A French Iron 
Foundry in 1879" (b) For wood-working con- 
cerns: ‘‘Air as an Industrial Factor.” The 
purpose of this unique system of advertising is 
to draw attention to, and secure inquiry for a 
large sectional catalogue illustrating and describ- 
ing the particular line of goods manufactured by 
the company, which includes a fan system for 
seasoning timber, rotary fan blowers, portable 
forges, high speed engines for dynamos, blowers 
for cupolas, etc., etc. 

B. F. Sturtevant & Co., Boston, Mass., U.S. 
A.=A most elegantly printed pamphlet (a beau- 
tiful specimen of artistic printing) entitled ‘‘A 
Century of Progress,” which is a brief but very 
interesting history of a company, whose name 
has become permanently identified with the in- 
dustrial progress it has done so much to fur- 
ther, 


The Link. Belt Engineering Co., Nicetown, 
Philadelphia, Pa., U. S. A Pamphlet illustrat- 
ing and describing the ‘‘ Monobar” Link-Belt 
and its applications to the elevation and convey- 
ing of materials One of the engravings illus- 
trates a plant erected last year for the N. Y., L. 
E. & W. Railway Co., at Buffalo, N. Y. 

The Trenton Iron Co., Trenton, N. J., U. 
5. A.==Treatise entitled ** Wire Rope Transpor- 
tation in All Its Branches,” including wire rope 
tramways, quarry cableways, mine haulage 
plants and power transmissions, Illustrated 
with numerous engravings of interesting and 
important installations, etc. 

The Best Manufacturing Co., San Leandro, 
Cal,, U. S. A.=Catalogue illustrating and de- 
scribing a line of gas or gasoline, and crude oil 
engines. 

Harrison Bros, & Co., Philadelphia, Chicago 
and New York, U.S. A.=Pamphlet entitled 
‘** The Painting of Metallic Surfaces.” An in- 
teresting and instructive essay. 

Edwin Harrington, Son and Company, In- 
corporated, New York, U. S. A =Pamphlet en- 
titled Pointer No. The New Harrington 
Hoist. Illustrates and describes a complete 
system, for hoists, traveling cranes, and tram- 
way. 


J. H. McEwen Manufacturing Company, New 
York, U. S. A.=-Elegantly illustrated catalogue, 
describing automatic cut-off engines made by 
this firm including simple, and tandem com- 
pound, with tables of powers and dimensions. 
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New PROCESSES: 


The matter published in this department is not paid for, nor can it be classed as advertising 
But as the information is necessarily obtained from those who offer the appliances 
for sale, it is proper to say that the manufacturers, rather than ourselves, 
are responsible for the statements made. 


Truck Mounted Revolving Crane. 

THIs is a convenient and effective device for 
general service of railroad companies, ship 
yards, foundries, and in snort any industry or 
situation where large and heavy pieces are re- 
quired to be handled. As compared with its in- 
itial cost, the economy of such a device must be 
great; and there are easily imagined circum- 
stances under which it might pay for itself over 
and over in a single year. 

We are informed that this arrangement is sold 
cheaper than anything of like capacity and pur- 
pose now on the market, and it is claimed to be 
superior to any of its 
competitors. In large 
engineering and con- 


-— 


struction work it 
finds one of its most 
important applica- 
tions. 

The truck may be 
made to correspond 
to any usual gage of 
track, and has pin 
coupling, on stand- 
ard gage truck, at 
standard height above 
rail. The size of 
standard gage truck 
floor is 7 & 14 feet. 

To provide for raising and lowering the jib it 
is secured to the top of the frame from its upper 
end by means of telescoping wrought iron pipes 
secured in any position by suitable pins. The 
frame is of well braced and riveted angle iron. 
The load is counter-balanced as shown. An ex- 
tension of the frame rearward forms a track upon 
which the counterbalancing weight can be run 
out to the exact distance required. The trucks 
are provided with the usual draw-bars, etc, 

The frame of the crane is pivoted on a heavy 
steel pin, cast solid in the truck center plate, the 
latter being recessed for the reception of roller 
bearings upon which the plate carrying the 
crane and the load turns easily. A_ friction 


rRUCK MOUNTED REVOLVING CRANE, 


brake holds the load at any height to which it 
may have been elevated. The specifications for 
the various parts of the machine indicate that 
the utmost care in the selection of materials, 
and in the workmanship, is exercised in the 
construction of these cranes. ‘The lifting ca- 
pacity is two tons. 

These cranes are manufactured by the Middle- 
town Car Works, Middletown, Pa. 


Steel End” Hose. 

THis is the commercial name of a new brand 
of hose, designed especially for garden and 
hydrant use, which 
the N, J. Car Spring 
& Rubber Company 
of Jersey City, N. J., 
have already added 
to their already very 
complete line of hose. 
It is of the same high 
grade of manufacture 
as all the other pro- 
ducts of this com- 
pany, but differs radi- 
cally from their re- 
gular brands of hose, 
in the ends, which 
are fashioned in the 
manner shown in the 
engraving. It isthe common experience of all 
who have oecasion to use hose, especially the 
smaller sizes, to find that in a short time it be- 
comes broken at the ends because of the short 
and frequent bending it receives, just where the 
couplings are attached. 

The result of this breaking of the hose is an 
annoying and wasteful escape of water at these 
points, which not only diminishes the pressure 
at the nozzle, but generally succeeds in wetting 
the user of the hose from head to foot. There is 
no possibility of this occurring with the steel 
end hose. Between the plies of duck at the ends 
of each section is inserted a steel spiral, which 
not only adds materially to the strength of the 
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IMPROVED 


hose, but effectually prevents it from bending at 
these points, insuring longer life and greater 
cleanliness and comfort in its use. The plan is 


” 


** STEEL END HOSE. 


so plainly an improvement and so full of every- 
day common sense that it cannot fail to com- 
mend itself to the trade generally. Prices and 
samples, we are informed, may be obtained from 


the manufacturers, 


A New Recording Thermometer for Atmos- 
pheric Ranges of Temperature 

THE novel and especially valuable feature of 

the recording thermometer herein described is 


that the recording portion may be located at a 


MACHINERY. 


of one of Bristol’s recording pressure gauges. 
Fig. 3 shows an interior view of the recorder, 
which consists of a pen arm directly attached to 
the free end of a tube of flattened 
cross-section bent into helical 
form. The bulb portion (Fig.2) 
is placed at the point where tem- 
perature is to be measured, It 
consists of a series of helical tubes 
constructed on the same principel 
as thatin the recorder. The helical coils are 
suspended in a vertical position with their lower 
ends free, the upper ends opening into the 
capillary tube connecting them with the record- 
er. The system of helical tubes forming the 
bulb portion, the pressure tube of the recorder 
and the capillary connecting tube are com- 
pletely filled with alcohol under pressure and 
permanently sealed. As temperature rises 
and falls where the bulb is located, there is a 
corresponding expansion or contraction of the 


FIG. I, RECORDING THERMOMETER, FIG. 2 


listance of twenty five or thirty feet from the 
point at which the temperature is to be measured. 
This makes it possible to obtain a continuous 
record of the outside temperature while the re- 
corder is located at a convenient point within 
doors where it may be readily observed and its 
mechanism is not exposed to the detrimental in- 
fluences of inclement weather. For cold storage 
plants where closed rooms are to be maintained 
at a constant temperature for the preservation of 
meats, fruits and vegetables, an instrument of 
this kind is of great value as the temperature 
may be observed without opening the doors, 
The recording part (Fig. 1.) is an application 


alcohol which is communicated to the recorder 
and registered on a seven-day chart graduated 
to read in degrees Fahrenheit. 

Excessive pressures due to increased volume of 
the non-compressible liquid are provided against 
by the expansible form of the system of helical 
tubes of which the bulb is constructed. The 
total volume of the bulb portion is very large as 
compared with that in the pressure recorder, 
thus avoiding the necessity of compensating for 
ordinary changes of temperature in the room 
where the recorder is located. No correction is 
required for barometric changes, as only high 
ranges of pressure are employed. 
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IMPROVED MACHINERY. 


This thermometer is being manufactured and 
placed on the market by The Bristol Co. of 
Waterbury, Conn. At 121 Liberty street, the 
New York branch of the company, one of the 
instruments may be seen in operation recording 
the outside temperature, 


RECORDING THERMOMETER. 


Design for Coal Pocket. 

A VERY important element in the designing 
and building of Power Plants is the question of 
the proper storing of coal. No power plant 
should be designed without providing for the 
storage room for from 500 tons to 1000 tons of 
coal, and in larger plants this capacity should be 
very much increased, The danger of a strike in 
a coal region, or delays in transportation inci- 
dent to strikes, weather, floods, etc., are so 
many and great that no power plant should take 
these risks, but all should provide storage for 
sufficient coal to provide against a contingency 
of this kind. The difficulties in designing a 
proper bin or pocket for storing this coal are 
many and great, owing to the large floor space 
required. 

Our attention has been called to a pocket 
lately designed by the Berlin Iron Bridge Co., 
of East Berlin, Conn, for the power house of 
the Steinway Electric R. R. Co., at Astoria, 
which has attracted much attention. This de- 
sign is unique and possesses many points of 
merit, owing to the large amount of storage 
capacity in proportion to the exceedingly limited 
amount of floor space occupied. The general 
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appearance is shown inthe accompanying illus- 
tration, which is taken from a photograph of 
the completed pocket, in operation. Especial 
attention is called to the cylindrical form of con- 
struction. This particular pocket is 28 ft. in 
diameter, 54 ft. in height, and has a capacity of 
1000 tons of coal. 
the barge or carts, at the side of the pocket in the 


The coal is unloaded from 


ordinary way, and hoisted by means of a bucket 
to the top of the pocket, so that no expensive 
machinery is required to fill the pocket, an or- 
dinary hoisting engine being all that is neces- 
sary. Of course, more expensive mechanical 
appliances might be introduced for doing this 
work, in the shape of an endless chain or some 
of the other appliances of a similar nature, but 
we doubt very much whether the revenue would 
pay the interest on the incurred cost over the 
apparatus shown in the illustration. 

There is an opening in the side of the pocket, 
near the base, for removing the coal in the or- 
dinary way, so that it can be carried into the 
boiler room by means of an endless chain, with 
buckets, or by hand, or by carts, or what ever 
way may be desired. The advantage of this 
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pocket does not lie in its presenting any ad- 
ditional facilities for handling the coal, but more 
in its being an economical method of storing coal, 
and as such, it offers many advantages and com- 
mends itself to owners of large steam plants, as it 
admits of greater capacity in proportion to the 
floor surface, than any methods that have lately 
The patents on this 
construction are owned and controlled by the 
Berlin Iron Bridge Co., of East Berlin, Conn. 


come to our attention. 


A New Electric Car Heater. 


Tuk Interior Conduit and Insulation Company 


of New York have introduced this season an 


electric car heater, which, they claim embodies 
great improvements in this class of apparatus, 
A much higher efficiency has been obtained in 
have 


these Heaters over other machines which 


heretofore made their appearance; and this 


economy of operation is by far the most important 
Electric heaters 
It is not sufficient 


factor to any railway company, 
are not all of equal efficiency. 
merely to create heat ; it must be utiized to the 
best advantage ; in order to do this, it is impera- 
tive that the heat should be distributed and circu- 
lated where it is needed, and as fast as it is gene- 
rated. 

In the heater manufac:ured by the Interior 
Conduit and Insulation Company, a continual cir- 
culation of air is maintamed, All the air passes 
through the coils, and all the heat generated is 


carried off and distributed into the body of the 


ELECTRIC CAR HEATER. 

car, the case of the heater remaining perfectly 
cool. There is absolutely no waste, and conse- 
quently a much higher degree of efficiency is 
obtained than has hitherto been practicable. 
These heaters are thoroughly well made, neat in 
installed, and 


appearance, easily are amply 


guaranteed. 


No. 5 1-2 Heavy Car Tenoner: 

Tuts recent addition to the line of car-shop 
tools manufactured by the Egan Co., 212 to 232 
West Front St., Cincinnati, Ohio, is designed 
for cutting single and double tenons on large 
timbers, and is especially adapted for the use of 
car and bridge builders, and wherever large sin- 
gle or double tenons are required. 

The main column is a heavy hollow casting 
with an extension supporting the bed, and ample 
floor space to insure steady running. It is heavy 
enough throughout to withstand any vibration. 

A table of ample proportion is moved on planed 
ways, by a rack and pinion at each end, thus 
causing it to move parallel, without undue fric- 
tion on the ways. 


Large friction cones drive 
the pinions, and the table returns at about twice 
the speed at which it goes forward to the cut. 
The movement of the table is controlled by a 
lever, and the pressure applied governs its trave} 
accordnig to the width of tenon to be cut, 


HEAVY CAR TENONER, 


The center support is adjustable for long or 
short stock; gauge rods regulate the length of 
the tenon, and suitable devices hold the stock in 
position, 

The steel mandrels are of large diameter, and 
run in long self oiling boxes, with pulleys placed 
between them ; a belt tightener gives the cutter 
heads ample power for a heavy cut. 

Timbers up to 14 in. square and (with double 
heads) tenons up to 12 in. long can be worked. 
With single heads tenons up to 6 inches, and, 
when fitted with the upright spindle, double ten- 
ons up to 4 inches can be made. 

Suitable locking devices keep the slides which 
carry the mandrels in line, and a separate slide, 
with an extra plate, is provided for adjusting the 
upper mandrel laterally. 

The upright mandrel, for cutting double ten- 
ons, runs’ in ample self-oiling boxes and is so 
constructed that the head can be taken off for 
cutting single tenons. The machines are made 
with or without this upright mandrel. 
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BROWN HoistTING & CONVEYING MACHINE Co. 
CLEVELAND, O., U. S. A. 


NEW YORK OFFICE, GENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO,!ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect machinery for handling ore, coal, etc., from vessels, docks 
and cars. Sole makers of 
THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL, 

The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 

DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self- 
Dumping Buckets, Friction Clutches, etc. 


THE STIRLING 


SAFETY BOILER. 


x | No cast Metal. No flat surfaces, 


No stay Bolts. 
No multitudinous hand hole plates, 
AX NH: % four man holes giving access to every part. 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICACO, iLL. 


AMERICAN TOOL AND MACHINE CO., 
. 302 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


“RELIABLE FRICTION CLUTCH.’ 


THE ARION STEAM SHOVEL 


MARION, OHIO, 
Manufacturers of a full line of 
Steam Shovels, Ballast Unloaders, 
Dredges and Ditchers, 


SUITABLE FOR ALL CLASSES OF WORK. 


Our machinery is in use in all parts of the United States and Canada, 
and in many foreign countries. Results are what purchasers are looking 
for. Our representations and statements are all conservative, and our ma- 
chinery will do more than we claim for it in all cases under fair circum- 
stances. All correspondence « peeney answered. Write us for particulars 
regarding machinery suitable to your needs, and for illustrated catalogue. 


The Marion Steam Shovel 


" “ Compressed Air and The Clayton Air Compressors ” 


is the title of our new, complete and profusely illus- 
trated Catalogue, No. 8, mailed FREE. 


CLAYTON AIR COMPRESSOR WORKS, 26 Cortlandt St., New York. 


Please mention The Engineering Magazine when you write, 
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and 
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RED LEAD 
ground specially to your order. 
Strict adherence to formula guaranteed. 
Harrison Bros. & Co., 
Philadelphia, 
Chicago, 
New Orleans, 
New York. 


Graduated entirely on our large dividing engines, 
IMPROVED TRANSITS Special award at World's Fair. All kinds of En- 


gineering, Surveying and Drafting instruments and 


AND LEVELS QUEEN & co., Ine. 


220 p. Illustrated Catalogue mailed 
if this ad. is mentioned, N.¥. OFFICE, 1¢FuLTONST. PHILADEL?HIA. 


It is needless for me to tell how 
pleased I am with the Engineer- 
ing Magazine. It reaches a 


hitherto unfilled place in the lines 


of which it treats. 


THOROUGH INSPECTIONS , 
AND W. B. Mepticort, Gen. Agt., 


Insurance against Loss or Damage 
» to Property and Loss of Life and 


Mutual Fire Insurance Co., 


® , Injury to Persons caused by S ringfield, Mass 
| 
The VU LCAN IRON WORKS CO., 


TOLEDO, (OHIO, 


Steam Shovels. 


Our “LITTLE GIANT.” 
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PUBLISHER’S ANNOUNCEMENT. 


Terms :—$3.00(or 12s 6d.) a year in advance. Booksellers and Postmasters receive subscrip- 
tions. Subscribers may remit to us in P, O. or express money-orders, or in bank checks, drafts, or 
registered letters. Money in letters is at sender’s risk. The date to which each subscription has been 
paid appears, with the address, on the wrapper enclosing each number of the Magazine. 

Special Notice:—The publishers must be notified by letter when a subscriber wishes his 
Magazine discontinued, All arrearages must be paid. 

Bound Volumes:— Containing the numbers for six months), in half Morocco, $3.00; half 
Russia $2.75; half American seal, $2.75: full sheep, $2.75 ; cloth, $2.50. Back numbers will be exchanged, 
if in good condition, for corresponding bound volumes in half Morocco for $1.50; half Russia, $1.25; 
half American seal, $1.25; full sheep, $1.25; cloth, $1.00 per volume (six numbers); subscribers payin 
charges both ways. Postage on each volume 3a cents. All numbers sent for binding should be marke 
with owner's name. Volumes end with March and September numbers. 


Advertising :—The rates for advertising will be quoted on application. 


THE ENGINEERING MAGAZINE CO., 


§ Cable address: 
( Palnud, New York. Times Building, New York, U. S. A. 


AUTHORS AND Papers THIS MONTH. 
WILLIAM P. STEPHENS ( /ntern: 


Has been for the past dozen years in charge of the yachting and canoeing departments of 7%e 


wtional Racing and National Supremacy on the Sea) 


Forest and Stream, and is known as a careful student of yachting and an expert writer on yacht- 
ing, canoeing, and naval architecture in its application to pleasure craft. Mr. Stephens gradu- 
ated from the Scientific School of Rutgers College in 1873, going at once into railroad engineer 
ing, but after a time turning to marine work and entering Roach’s Shipyard at Chester, Pa. 
Later on he took up the building of canoes and small yachts, at first as an amateur and later as 
a regular business, giving it up to assume his present position on the staff of the Aurest and 
Stream. Wis book on ** Canoe and Boat Building for Amateurs ’’ is recognized as the standard 
work on boat building, and in addition to much technical writing on design and construction he 
has designed many successful small craft. Mr. Stephens has taken a very active part in the dis 
cussion and amendments of yachting rules, and through his writing has contributed in no small 
degree to the advancement of a knowledge of yachting and designing. 


A NATIVE CUBAN ( 7he Revolt in Cuba: Lts Causes and Effects)=The Cuban gentle 
man who contributes the article which we publish in this issue under the above title is well 
known in the Spanish-American Colony of New York, as a scholar in his own, as well as in the 
English language ; and being thoroughly conversant with all matters relating to his native coun- 
try, is, therefore, in a position to fully appreciate the true Cuban sentiment regarding the present 
revolution. The name of this gentleman is withheld from publication because several members 
of his family are residents of Cuba and consequently within the power of the Spanish govern 
ment. 

TAMES SMITH ROBERTSON ( 7he Canadian Lumber Industry\)—Born in ‘Toronto, 
Can., \pril 6, 1853: educated in the public schools of his native city; of a studious disposition, 
and from boyhood given to extensive reading ; was brought up a bookseller, and for a number of 
years was engaged in book publishing ; a contributor to the local press and various journals of his 
own country for more than twenty years; publisher and editor HWAit+y Chronicle, of Whitby, 
Ont., from 1883 to 1886 ; in April, 1890, became editor of Canada Lumberman and Canadian 
Miller ; in Sept., 1894, the latter was merged into the .Vorthwestern Miller, of Minneapolis, 


Minn., when Mr. Robertson was appointed agent and correspondent for Canada, a position he 
holds to-day For nearly two years he was on the editorial staffs of the Canadian /lectrical 
News and Canadian Architect and Build [hese positions he resigned Sept. 1 of this year 
to give his time more fully to other newspaper interests that have engaged his attention for some 
time He is the Canadian correspondent of 7%e Zimberman, of Chicago, 77 ly m Con 
tractor, of Chicago and New York, and a contributor to 7%e / trical World and Electrical 
Railway Gazett 
R. PHENE SPIERS, F. R. I. B. A., F. S. A. (Architectural Students’ lhroad ) 

Master of the Architectural Schools of the Koyal Academy; author of ** Architectural Draw 
ing,’’ etc.; editor of the new edition of Fergusson’s ** History of Architecture in all Countries’ 

a frequent contributor to the English magazines and professional journals; one of the most 
scholarly and distiv guished of English architects; most of his life, however, has been spent in 
teaching and in extended architectural and archeological research that has 1uade him probably 
the best equipped living historian of architecture. He was one of the first Englishmen to study 
at the Ecole des Beaux Arts in Paris; has travelled extensively on the Continent and in the 
East In addition to the many distinctions he enjoys as an architect, a teacher, and a writer, 


Mr. Spiers has a wide reputation in England as a water colorist of the first ran 
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PATRICK BERNARD DELANY ( Zhe Future of the Electric Telegraph Born Kings 
County, Ireland, 1845 ; educated private and parochial schools Ireland and America ; learned 
telegraphy in Hartford, Conn., at an early age; occupied various positions from office boy to 
superintendent of lines; expert practical operator, newspaper correspondent, editor and writer ; 
inventor anti induction cables, synchronous multiplex telegraphy, automatic systems for ocean 
cables, and rapid machine telegrephy for land lines, comprising in all about 150 patents ; mem- 
ber and ex vice-president American Institute Electrical Engineers; member Franklin Institute, 
from which he has received the Elliott-Cresson gold medal and the John Scott (legacy) medal 


for his inventions ; awarded gold medal and diploma at International Inventions Exhibition, 


L.owdon, 1885, for synchronous multiplex telegraph system, afterwards adopted and now exten 
sively used by British post-office. Mr, Delany has just perfected a system of automatic telegraphy 
capable of transmitting and plainly recording 3000 words- per minute over a single wire, and with 


which he proposes the inauguration of letter telegraphy, or a virtual carrying of the United States 


mails between cities 


ARTHUR LAKES ( Zhe Newhouse Tunnel at Idaho Spring Born in Martock, Somer 
setshire, England, in 1843; educated first at Elizabeth College, Guernsey, Channel Islands, and 
later at ()xford University ; thence he went to Canada and later to the United States ; at Chicago 
he met the late Bishop Randall and joined him in planting a church school in Colorado in the 
pioneer days of 1870; soon he turned his attention to his favorite study of geology and discov 
ered the Atlantosaurus Dinoram, the greatest known land animal ; he also contributed many new 
discoveries in fossil plants to the Hayden Survey; later he was engaged under the United States 
Geological Survey in the survey of the Leadville region under Mr. S. F. Emmons as artist and 
assistant geologist ; later he accepted the chair of geology at the State School of Mines at Golden, 
Colorado ; he has written many treatises and popular articles on the geology and economic pro- 
ducts of Colorado, especially on the coal and metal deposits. 

JAS. KR. MANWELL ( Mvuntain Railroads of the Mining Regions Began work on the 


Pennsylvania Railroad, and was with the Union Pacific Railway from Columbus (about 90 miles 


out) until it was finished ; after that was with the Adirondac and the Northern Pacilic railroads ; 
then in Peru, as division engineer of the Cuzco road; chief engineer of the Chimbote road, and 
chiet engineer of public works at Cerro de Pasco; from 1879 to 1882 was chief engineer of ex 
plorations, surveys and construction in Virginia, Kentucky, Illinois and Missouri; again with the 
Union Pacific, on construction and surveys in Idaho and Montana, and later as locating engineer 
on lines from Salt Lake City towards San Francisco, Los Angeles and San Diego; went to Peru 


for the third time in 1890 as chief engineer for the contractor, and finished the Central Railroad 
of Peru from Chicla to Oroya in 1893. At present in private practice. 

W. L. HEDENBERG ( Future Method of Sewage Purification \= Born in New York city, 
186g ; studied at Heidelberg and other schools abroad ; graduate of Princeton University with 


: degree of ©, E. ; is associate member American Society of Mechanical Engineers and associate 
4 member American Institute of Electrical Engineers; has invented a number of electrical appli 
ances and is a frequent contributor to the engineering journals ; began his professional career as 


assistant engineer Central Railroad of New Jersey ; later, civil engineer for Metropolitan ‘Tele- 
phone Company, of New York; at present member of firm of Hedinberg & Kinsey, civil and 
sanitary engineers, practicing with headquarters in New York city. 
HOWARD V. HINCKLEY ( Underflow as Related to Irrigation \=Graduated at Worces- 
i ter Polytechnic 1876 ; one season on Hoosac ‘Tunnel line; three years draftsman and field engi 


neer Atchison, Topeka and Santa Fé Railroad Company ; twelve years assistant to chief engineer 
same com, any, in charge of designs for track, bridges, buildings, water service and terminals; 
two years, to date, devoted entirely to study of water supply of the great plains ; consulting engi 
necr of Kansas Irrigation Association and Kansas Board of Irrigation; member American 


Society Civil Engineers, Kansas Academy of Science, etc. Mr. Hinckley has made hundreds 
of experiments to determine the laws of the undertlow, the practical methods of developing t and 
its importance for irrigation and domestic suj ply 

ALBERT WILLIAMS, JR. ( Ractal Traits in Machine Designing Born in San Francisco 
in 1852; graduated from Phillips Academy, Andover, 1868; from Princeton, 1872; of which 


institution he is a fellow in experimental science ; took a special course at the Columbia College 
School of Mines, 1872-73; has had wide practice as a mining and metallurgical expert in vari- 
ous districts of this country and Mexico; formerly chief of the division of mining statistics and 


technology of the United States Geological Survey, organizing that service and publishing the 
annual reports from 1882 to 1885; organized the Michigan Mining School at Houghton, 
1886-87 ; as a writer on scientific, technical and economic subjects has contributed largely to the 
scientific and technical press during twenty years. 
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MISCELLANEOUS 


The most efficient stock turner 
yet devised. 
SIMPLICITY ITSELF. 
Only 4 pieces to a complete 
guard. No preparation of 
track needed. 


Isnoiseless. Will not rust out. | 


Therefore the most economical. 


SHEFFIELD CAR wees., THREE RIVERS A. | 


EL &ESSE 
FF NEW YORK. Rc C0, 


127 Fulton and 42 Ann Streets. 


BRANCHES: 111 Madison St., CHICAGO. 
708 Locust St., ST. LouIS. 


Drawing [laterials,———— 

Surveying Instruments. 

The Largest and Best Assorted Stock in this line, 
The Most Complete Catalogue. 

All Goods Warranted. Catalogue on Application. 


DO YOU KNOW THE VALUE OF 
Pure, SOFT, TICONDEROCA CRAPHITE | 
For LUBRICATING? | 


We shall be glad to send you a pamphiet containing scientific and practica 
information of interest and value. It is sent free of cost with sampl 
lof graphite. JOS. DIXON CRUCIBLE CO. JERSEY CITY, N. J. 


NICKEL. 


Grain--for Anodes, German-Silver & Steel. 
NICKEL-OXIDE FOR NICKEL SALTS. 


Truly the light is sweet, 
and a pleasant thing it is 


Wilson's Common Sense Ear Drums. mailed fre¢ 


ew scientific invention; different 
from devices. The only safe, 
simple, comfortable and invisible 
Ear Drum inthe world, Helps where 
medical skill fails. No wire or string 
attachment. Write for pamphlet. 
WILSON EAR DRUM CO., 

(217 Trust Bldg., Louisville, Ky, 


OMees: | (1122 Broadway, New York. 


for the eyes to behold the : 

THE CANADIAN COPPER CO., Standard lamp and the 

201 PERRY-PAYNE BLDG., CLEVELAND, O. | Standard system of arc and 
DEA FN ES Ss incandescent illumination. | 

and Head by usine Ponder the pages of our book; 
| 


STANDARD ELECTRIC COMPANY, 
205 La Salle St., cor. Adams 
Chicago. 


THE 
DRUM IN 


If you want to buy or sell second-hand machinery, if you want 


help, or if you want a position, advertise on page 24. 


Please mention The Engineering Magazine when you write. 
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METALS &@ 


Perforated Metals 


STEAM HEATERS, For SCREENING Purposes and olfer uses. 
WATER HEATERS, a? 
COMBINATION HEATERS, 
WARM AIR HEATERS, 


Churches, 
Schools. 


20 patterns, 
for all fuels 
and all 

conditions. 


COMBINATION STEAM AND AIR HEATER. 


224 to 240 North Union Street, 


J. PEASE FURNAGE CHICAGO, ILL., U. S. A. 


Syracuse, N. Y. Chicago, iil. EASTERN OFFICE, 284 Peart ST., NEW YORK. 


WATCH PAGE 24. 


Please mention The Engineering Magazine when you write. 


SS RATING co. 

| | | REE EXHAUST, DURABLE 


A Buyers 


Directory | 


of 


The Engineering Trades. 


A/pvahetical Inder. 


Acid Works Castings. 

Ph »sphor- Bronze Smelting Co., Lt., Phila., Pa. 
WheelerCondenser & Eng. Co., 39 ¢ ‘ortlandt St. 
Air Compressors. 

Edw. P. Allis Co., Milwaukee, Wis. 
M. C, Bullock Mfz. Co., Chicago, LL 
“yy Air Compressor Works, 26 Cortlandt St., 


Fraser & Chalmers, © hicago, Ill. 
Ingersoll-Serzeant Drill © 0., 26 Cortlandt St., 
Laidlaw-Dunn-Gordon Co.. Cincinnati, Ohio. 
New York Air Brake Co., 66 Broadway, ms Se 
Norwalk Iron Works, South Norwalk, Conn. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., C hicago, Til. 
Walker Manufacturing U o., Cleveland, Ohio. 
Anti Friction Metals. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 
Architectural Iron. 
Addyston Pipe and Steel Co., Cincinnati, Ohio. 
Berlin Iron Bridge Co., East ‘Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
Che Continental Iron Works. Brooklyn, N. Y. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago, Ill. 
Wrought Iron Bridge Co., © janton, Ohio. 
Architectural Sheet Metal Work. 
Canton Steel Roofing Co., C anton, Ohio. 
Merchant & Co., P hiladslphia, Pa. 
Wheeling C orrugating C 0., Wheeling, W. Va. 
Asbestos Cement. 
Manville Covering Co., Milwaukee, 
Asphalt Car Roofing 
A. E. Filley Mfg. Co., 39 Cortlandt St., 
Asphalt Cement. and Felt. 
A. E. Filley Mfg. Co., 39 Cortlandt St.. N. Y. 
Warren Chemical and Mfg. Co., 27 Fulton St., N. Y. 
Asphalt Damp Course and Deadening, 
A. E. Filley Mfg. Co., 39 Cortlandt St., N Y. 
Asphalt Paint, 
A. E. Filley Mfg. Co., 39 Cortlandt St., N. Y. 
Automatic Water Tanks. 
Automatic Water Tank Co., 143 Liberty St., 
Ball Nozzles 
American Ball Nozzl+s Co., 837 Broadway, N. Y. 
Ballast Unloaders. 
Marion Steam Shovel Co., Marion, Ohio. 
Baths. 
Standard Manufacturing Co., Pittsburg, Pa. 
Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


Belting. 
Home Rubber Co., Trenton, N. J. 
Main Belting Co., Philadelphia, Pa 
Manhattan Rubber Mfg. Co., 64 Cortlandt St., N. Y. 
New York Belting & Packing Co., Ltd., New York. 
Belt Lacing. 
Bristol Co., Waterbury, Conn. 
Blacksmiths’ Tools, 
Buffalo Forge ©o., Buffalo, N. Y. 
Merrill Bros., Brooklyn, N. Y 
Blast Furnaces. 
Maryland Steel Co, Sparrows Point, Md. 
Blowers. 


Buffalo, N. Y. 
Connersville, 


N.Y. 


Wis. 


N. Y. 


N. ¥. 


Buffalo Forge Co., 


Connersville Blower Co. Ind. 


Fraser & Chalmers, Chicago, Ill. 


Page 17. 


Boilers, 

American Well Works, Aurora, Ll. 
aaw. P. Allis Co., Milwaukee, Wis. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Atlantic Works, East Boston, Mass. 
Buckeye Engine Co., Salem, Ohio, 
H. E. Collins & Co., Pittsburg, Pa. 
Cc ontinental Iron Works, B rooklyn, N. Y. 
Earle C. Bacon, 26 Cortlandt st., N. Y. 
Fraser & Chalme rs, Chie 
Heine Safety Boiler Co. Louis, Mo. 
Maryland Steel Co., Sparrows Point, Md. 
Mundy, J. 8. Newark, 
Riter & Conley, P ittsburg, Pa. 
Southwark Foundry and Mac hine Co., 
Stirling Co., Chicago, Ill. 
Robt. Wetherill & Co., Chester, Pa. 

Boiler Compound. 
Geo, W. Lord, Philadelphia, Pa 


Boiler Fronts and Fittings. 
Reliance Gauge Co., Cleveland, Ohio. 
Riter & Conley, Pittsburg, Pa. 
Vulcan Lron Works, Toledo, Ohio, 


Boiler Inspectors. 
Hartford S. B. 1. & Ins. Co., Hartford, Conn. 


Boring Machines. 
Fitchburg Machine Works, Fitchvurg, Mass. 
Bolts, Nuts, and Washers. 
Milton Mfg. Cu., Milton, Pa. 


Bricks. 
Empire Fire- Proofing Co., Pittsburgh, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 


Bridge Builders. 

F.C. Austin Mfg. Co., Chicago, 111. 
Berlin lrou Briage Co., East Berlin, Conn. 
The Continental Iron Works, Brooklyn, N. ¥. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co , Carton, Ohio. 

Brick and Tile Machinery. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Harrington & King P erforating Co., Chicago, Ill. 
Jeffrey Mfg. Co. Columbus, Ohio. 


Building Materials. 
Berlin Iron Bridge Co., East Berlin, Conn. 
T. H. Brooks & Co., Cleveland, Ohio 
Canton Steel Koofing Co., Canton, Ohio. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Mtg. Co., 39 Cortlandt St., N. ¥. 
E. B. Moore & Co. Chicago, Ill. 
Bros. & Co., Philadelphia, Pa. 
Henry Maurer & Son. 420 E. 23d St.. N.Y 
James L Foote, Slatington, Pa. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Empire Fire Proofing Co., Pittsburgh, Pa. 
Gummey, MeFarland & Co., Philadelphia, Pa. 
Maryland Steel Co., Sparrows Point, Md. 
Merchant & Co., Philxdelphia, Pa. 
Milton Mfg. Co., Milton, Pa. 
N. & G. Tay lor Co, . Philadelphia, Pa. 
Samuel H. French, & Co., Philadeiphia, Pa. 
Riter & Conley, Pittsburg, Pa 
Standard Paint Co, 2 Liberty St.. N. Y. 
Warren Chemical and Mfg. Co , 27 Fulton St.., 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago. Ill 
Wrought Iron Bridge Co., Canton, Ohio. 


Cable Railways. 
Robert Poole & Son Co., Baltimore, Md. 
Cable Railway Driving Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chieago, Hl. 


Phila., Pa, 


N.Y. 
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Robt. Wetherill & Co., Chester, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 


Cables, Electric and Submarine, 
Eastern Electric Cable Co., Boston, Mass. 
General Electric Co., 44 Broad St., N. es 
The Okonite Co., Lta., 13 Park Row, N We. Bs 


Cableways, 
Lidgerwood Mfg. Co., 96 Liberty St., N. ¥. 
Cables, Wire. 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥. 


John A. Roebling’s Sons Co., Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 


Calcining and Drying Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio, 


Calipers and Dividers. 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Maes, 


Cameras. 
Rochester Uptical Co., Rochester, N. Y. 


Cams and Tappets. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, III. 


Carpenters’ Tools, 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Too! Co., Chicopee Falls, Mass. 


Carriage and W on enablnay. 
Buffalo Forge Co., Buffalo, 
Cc. B. Rogers & Co. Norwich, am pn. 
Btow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing © 0. Binghamton, N. ¥. 


Castings, Iron and Steel. 
Addyston Pipe & Steel Co., Cincinnati, Ohio, 
Edw. P. Allis Co., Milwaukee, Wis. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Buffalo Forge Co., Buffalo, 
Chrome Stee! Works, Brooklyn, 
Fraser & Chalmers, Chicago. Ill 
Maryland Steel Co., Sparrows Point, Md. 
McNeal! Pipe and Foundry Co., Burlington, Dd.J. 
Ohio Pipe Co., ¢ Jolumbus, Ohio. 
Riter & C onley, Pittsburg, Pa. 
Robert Poole & Son Co., Baltimore. Md. 
Walker Manufacturing Co., Cleveland, Obto 
Whee ac ondenser & Eng. Co.. 39 Cortlandt St.,N.Y. 
R. D. Wood & Co., Philadelphia, Pa. 


Chain Belting. 
Co., Columbus, Ohio. 
ngineering Co., Phila., Pa. 


Chemical Works Machinery. 
Fraser & Chalmers, Chicago, 
Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.Y, 
R. D. Wood & Co., Philadelphia, Pa. 


Chucks (All Pu ). 
sa ed Twist Drill & Machine Co., New Bedford, 


Mas: 
Standard Tool Co., Cleveland, Ohio. 
Clay Working Machinery, 
W. J. Clark & Co., Salem, Ohio. 
F, D. Cummer & Son Co., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Vulcan [ron Works, Toledo, Ohio. 


Closets. 
Standard Manufacturing Co., Pittsburg, Pa. 


Clutches, Friction, 
J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., C leveland, Ohio. 


Coal Mining Machinery 
a Forge Co., Buffalo, N. Y. 
J. Clark & Co., Salem, Ohio, 
w A Crook & Bros, Co.. Newark, N. J. 
Earle ©. Bacon, 26 Cortlandt St., N. ¥. 
General ere Co., 44 Broad St., N. V 
ick Mfg. Co., Ltd., Carbondale, Pa. 
. W. Hunt, Co., 45 Broadway, N. Y 
ersoll Ser geant Drill Co., 26 Cortlandt St., N.Y. 
rey Mfg , Columbus, Ohio. 
Rand Drill Co. 33 Park Place, N. ¥ 
Sullivan Machinery Co., Chicago, Il. 


BUYERS’ DIRECTORY 


Concentrators and Pulverizers. 


Bradley Pulverizer Co., Boston, Mass. 

F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ill. 

Gates Iron Works, Chicago, Il. 
Sturtevant Mill Co., Boston. Mass. 


Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 


Condensers, Surface, 
Kaw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, II. 
Laidlaw-Dunn-Gordon Co., Cincinnati. Ohio 
Wheeler Condenser & Eng. Co., 39 Cortlandt 8t.,N.Y 


Consulting Engineers. 

Alton D. Adams, Worcester, Mass. 
D. Ashworth, Pittsburg, Pa 
Wm. H. Bryan, St Louis, Mo. 
C. M. Conradson, Madison, Wis. 
E. L. Corthell 71 Broadway, New York. 
Lewis K. Davis, 66 Broadway, New York. 
Dr. Willis E. Everette, Tacoma, Wash. 
M. Fargusson, Southport, N.C. 
Wm. B. Fuller, Boston, Mass. 
C. T. Gooding, Tueson, Ariz. 
B. Hussey, Seattle, Wash. 

P Jennings, Ironwood, Mich. 
Sila Kennedy, Pittsburg, Pa 

McRae, Austin, Texas. 

r rank Nicholson, P hoe nix, Ariz. 
Pittsburg Testing Lab’y. Ltd., Pittsburg, Pa. 
Alexander Potter, New York and Pittsburg. 
C. L. Redfield, Chicago, Il. 
Vandenbergh Lab'y of Chem. Ind., Buffalo, N. Y. 
Wm. O. Webber, Boston, Mass. 
Nisbet Wingfield, Atlanta, Ga. 


Contractors’ Dump Cars, etc. 


Gates Iron Works. Chicago, Ill. 
Sheffield Car Co., Three Rivers, Mich. 


Contractors’ Supplies 


F.C. Austin Mfg. Co., Chicago, Ll, 
Thomas Carlin’s Sons, Allegheny, Pa. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
W. A. Crook & Bros. Co., Newark, N. J 
Jeffre my Co., Columbus, Ohio. 
elt ngineering C Phila., Pa. 
. 8. Mundy, Newark 
Flexible Shaft Go., td., Pa 
Stow Manufacturing Co., Binghamton ° 
Vulcan Iron Works, Toledo, Ohio, 
Conveying Machinery. 
Brown Hoisting & Conveying Mch, Co., Clevel’nd, O. 
J. Clark & Co., Salem, Ohio. 
Fraser & Chalmers, Chicago, III. 
Frick Company, Way nesboro, Pa. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, O. 
John A. Roebling’s Sons Co., J. 
Lidgerwood Mfg. Co., 96 L Aberty Bt St. 
Link Belt Engineering Co., Phila., 


Copper. 
Canadian Copper Co., Cleveland, O. 


Corliss Engines 
Edw. P. Allis Co., Milwaukee, wen 
M. ©. Bullock Mig. Co.,C hicago 
Fishkill Landing Machine Co., Fishkill, 
Fraser & Chalmers, Chicago, ill. 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, .Ohia 
Maryland Steel Co.. Sparrows Point, Md. 
Robt, Wetherill & Co., Chester, Pa 


Corrugated iron. 
Berlin Iron Bridge Co., = Berlin, Conn. 
Merchant & Co., Phila., 
Wheeling ti ow heeling, W. Va. 


Cranes. 
Berlin Lron Bridge Co., East Berlin, Conn 
Brown Hoisting & Conveying Mch Co.,C level’nd, 0. 
Earle C. Bacon. 26 Cortlandt St., N. 
Manning, Maxwell & Moore, 111 L iberty St., N. ¥. 
Wm, Sellers & Co., Philadelphia, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
Walker Manatectuttag Co , Cleveland, Ohio. 
R. D. Wood & Co,, Ph ladelphia, Pa, 
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Crusher Plates. 
Chrome Steel Works, Brooklyn. N. Y. 
Fraser & Chalmers, Chicago, Lil. 


Crushers, Ore, Phosphate, Rock. 
Edw. P. Allis Co., Milwaukee, Wis. 
F C. Austin Mfg. Cg., Chicago, Ill. 
Bradley Pulverizer Co., Boston, Mass. 
Earle ©. Bacon, 26 Cortiandt St.. N. Y. 
Fraser & C halmers, Chicago, ll. 
Gates Iron Works, Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Chrome Steel Works, Brooklyn, N. Y. 
Sturtevant Mill Co., Boston. Mass. 


Diamond Drills. 
. C, Bullock Mfg. Co., Chicago, Ill, 

Fraser & Chalmers, Chicago Ill. 
agersoli-Sergeant Drill Co., 26 Cortlandt St., N. 
ullivan Machinery Co., Chica: oO, Lil. 

Rand Drill Co., 23 Park Place, N. Y. 


Dies and Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Steel. 
Chrome Stee) Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited; 91 John St., N. Y¥. 


Drawing Instruments. 
Theo. Alteneder & Sous, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Philadel hia, Pa. 
L. 8. Starrett, Athol, Mass. 
Wm. E. Stieren, Pittsburg, Pa. 


Dredging Machines, 
W. J. Clark & Co., Salem, Ohio. 
4.8. Mundy, Newark, N. J. 
Marion Steam Shovel Co. , Marion, Ohio 
Maryland Steel Co., Sparrows Point Md. 
Robert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and <am. 
M. C. Bullock Mfg. Co., Chicago, I 
Fraser & Chalmers, Chica ago, il 
General Electric Co., 44 Broad St., > 
Ingersoll-Sergeant Drill Co., 26 St.,N. 
Je Columbus, Ohio. 
Rand Drill Co., 23 Park Place, N. Y 
Sullivan Machinery Co., Chicago, Ill. 


Drilling Machines 
W.F. & J. Barnes Co., Rockford, Ill. 
Buffalo Forge Co., Buffalo, 
Fitchburg Machine W orks, Fitchburg, Mass. 
Manning, Maxwell & Moore, 111 « iberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Stow Flexible Shaft Co., L td., Philadel »hia, Pa. 
Stow Manufacturing Co., Binghamton, 
Drop Presses, 

Merrill Kros., Brooklyn, N. 
Toledo Machine & Tool C 0., Toledo, Ohio- 
Walker Manufacturing Co., ‘Cleveland, Ohio. 

Drying and alcining Machines, 
Ff. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ill. 
Maryland Steel Co , Sparrows Point, Md. 

Dynamos, 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Ele-tric Corporation, Fort Wayne, lid. 
General Electric Co., 44 Broad S8t., N. Y. 
Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfz. Co., Columbus, Ohio 
Shawhan-Thresher Electric Co., Dayton, O. 
Triumph Electric Co., Cincinnati, Ohio. 
Westinghouse Electric & Mfg. Co., 
Electric Railway Supplies. 

Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Elec oe Jorporation, Fort Way ne, Ind. 
Genera! Electric Co., 44 Broad St.,N. 
Jeffrey Mfg. Co., Columbus. Ohio. 

Morris, Tasker & Co., Philadelphia, Pa 
Westinghouse Electric & Mfg. Co., Pittaburgh. Pa. 
Electrical Instruments. 

Bristol Co., Waterbury. Conn. 

Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, "Fort W ayue,ind, 
General Electric Co., 44 Broad St., N. Y. 
Hanson & Van Winkle Co., Newark, N. J. 


Pittsburgh, Pa. 


Interior Conduit & Insulation Co., New York. 
Queen & Co., Inc., Philadelphia, Pa. 
Shawhan-Thresher Electric Co., Dayton, oO. 
Standard Electric Co., Chicago, Ill. 

Standard Thermometer Co., Peabod , Mass. 
Triumph Electric Co., C meinnati, Ohio. 

United Electric Telephone C Chicago, Il. 
Westinghouse Electric & Mfg. Co., Pa. 
Weston Electrical Instrument Co., "Newark 


Electric Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
General Electric Co , 44 Broad St., N. Y. 
Jeffrey Mfg. Co. Columbus, Ohio: 
HK. Porter & Co., Pittsburg, Pa. 
Electrical Rubber Goods. 
Home Rubber Co., Trenton, N. J. 
Spinney, Virtue & Co., Lynn, Mass. 
Electroplating and Electrotyping Machines. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Hanson & Van Winkle Co., Newark, 'N. J. 
Elevator Buckets. 
W. J. Clark & Co., Salem, Ohio. 


Elevator Guards and Screens. 
Harrington & King Perforating Co,, Chicago, Ill. 
Elevators, Steam, Hydraulic, Electric. 
M. J. O'Donnell & Co., Cleveland, Ohio. 


Emery Wheels. 
Manhattan Rubber Mfg. Co., 64Cortlandt St., N. Y. 
New York Belting & Packing Co., Ltd., New York. 


Emery Whee! Machinery. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Engineering Instruments. 
Theo Alteneder & Sons, ‘ee Pa. 
Brandis Sons Co., 
Keuffel & Esser Co., 127 Fulton 
ueen & Co,, Philadelphia, Pa. 
m. E. Stieren, Pittsburg, Pa 


Engines, Blowing. 
Edw. P. AllisCo., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
Southwark Foundry and Machine Co., Phila., Pa 
Walker Manufacturing Co., Cleveland, Ohio. 


Engines, Gas, Gasoline, and Petrol um. 
Otto Gas Engine Works, Philadelphia, Pa. 


Engines, Marine. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, Il. 
Maryland Steel Co., Sparrows Poin 
Engines, Stationary. 
American Well Works, Aurora, III. 
Kaw. P. Allis Co., Milwaukee, Wis, 
Ball & Wood Co., 15 C erviande St., ‘New York. 
Buckeye Engine Cc o., Salem, Ohio, 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co., C hicago. Il 
Fishkill Landing Machine Co. . Fishkill, me 2 
Fraser & Chalmers, Chicago, iil. 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentechier © Hamilton, Ohte, 
Maryland Steel Co., Sparrows Point. Md. 
Southwark Foundry ‘and Machine Co., Phila., Pa 
Stearns Manufacturing Co., Erie, Pa. 
B. F. Sturtevant Co., Boston. Mass. 
Westinghouse Machine Co., Pittsburg, Pa. 
Robert Wetherill & Co., Chester, Penn. 
Evaporators. 
Wheeler Condenser & Eng.Co ,39 Cortlandt St.,N.Y 
Excavators. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulean Iron Works, Toledo, Ohio. 
Expansion Tanks 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Extensible Sewer Brace. 
Dunn Mfg. Co., Ltd.. Pittsburg, Pa. 
Fans, Ventilating 
wg Forge Co., Buffalo, N. Y. 
©. Bullock Mfg. Co.. Chicago. Nl. 
& Chalmers, C hicago, Til. 
Feed-Water Heaters 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
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12 BUYERS’ DIRECTORY 


National Pipe Bending Co., New Haven, Cora. Gear Cutters. 


Robt. Wetherill & Co., Chester, Pa 4 Tool Co.. Cleveland, Ohio 
Wheeler Condenser & Eng Co., 39 Cortlandt 8t.,N.Y. Co.. Cleveland, Ohio. 


Fertilizer Machinery. Gearing 
Bradley Pulverizer Co., Boston, Mass. Edw. P. Allis Co., Milwaukee, Wis. 
Jeffrey Mfg. Co., Columbus, Ohio Dayton Globe Iron Works Co.. Dayton, Ohio. 
Robert Poole & Son Co., Baltimore, Md Genera! Electric Co., 44 Broad St., ¥. 
Files Robert Poole & Son Co. , Baltimore, Ma. 


Btow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing Co., Cleveland, Ohio 
Filters Girders 


Continental Filter Co.. 44 Wall St., Y 
Wheeler Condenser & Eng.Co., 39¢ St.,N.Y. 


Nicholson File Co., Providence, R. I, 


Fire howe. Wrought Iron Bridge Co., Canton, Ohio. 

J. Stevens Arms & Tool Co., Chicopee Falls, Mass Grading Machines. 

Fire Department Equipment. F. C. Austin Mfg. Co.. Si ago, lll. 
American Ball Nozzle Co., 837 Broadway, N. Y. Grain Elevator Machirery. 

Fireproof Building Material. Kdw. P. Allis Co., Milwaukee. Wis. 
Berlin Iron Bridge Co., East Berlin, Conn. W. J. Clark & Co., Salem, Ohio. 
Canton Steel Roofing Co , Canton, Ohio Jeffrey Mfg. Co., Columbus, Ohio. 
Detroit GrapLite Mfg. Co., Detroit, Mich.< Link Belt Engineeri 1.2 Co., Phila., Pa. 
Empire Fire Proofing Co. ’ Pittsburgh, Pa Robert Poole & Son Co., Baltimore, Md. 

“Ei Henry Maurer & Son, 420 E. 23d St.. N a, Walker Manufacturing Co., Cleveland, Ohio. 
$ A. E. Filley Mfg. Co., 39 Cortlandt St., N. ¥. Grates and Hearths. 


James L. Foote, Slatington, Pa. 


Gummey, McFarland & Co.. Philadelphia, Pa. Samuel H. French & Co.. Philadelphia. Pa. 


Maryland Steel Co., sparrows Point, Md. Grates. 
& Co., Pa. Vulean Iron Works, Toledo, Ohio. 
ilton Mfg. Co, Milton, Pa 
N. & G. Taylor Co., Philadelphia, Pa. Grinding and Polishing Machinery. 
Riter & Conley, Pittsburg Pa Cleveland Twist Drill Co., Cleveland, Ohio. 
Warren Chemical and Mfg. Co., 27 Fulton St., N. Y. Besly 
Wheeling Corrugating Co., Wheeling, W. Va. 
re tandard Tool Co eveland, Ohio 
Wrongnt Os., Canton, Otte. Stow Flexible Shaft Co., Ltd.,’ Philadelphia, Pa. 
Oh P Stow Manufacturing Co., Binghamton, N. 
tow Flexible aft ©o., Lt« niladelphia, Pa. : 
Stow Manufacturing Co., Binghamton, N, Grips, Cable Railways. 
Walker Manufacturing Co., Cleveland, Ohio, 
Floor and Sidewalk Lights, Robt. Wetherill & Co., Chester, Pa 
T. H. Brooks & o., Cleveland, Ohie, Hand Cars 
is Flour Mill Machinery, Sheffield Car Co., Three Rivers, Mich. 
f Edw. P. Allis Co., Milwaukee, Wis. Hangers. 
W. J. Clark & Co., Salem, Ohio. SEE PULLEYS, ETO 
Mi Dayton Globe Iron Works Co., Dayton, Ohio. Hardwood Floor : 
Robert Poole & Son Co., Baltimore, Md. 8. 


Zz. B. Moore & Co., « hicago, Il. 
ardware Manufacturers. 

Charles H. Besly & Co., Chicago, Il. 

Merrill Bros , Brooklyn, 

L. 8. Starrett. Athol, Mass. 


Fly Wheels 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chic ago, Tl, 
Robert Poole & Son Co.. Baltimore, M 


Walker Manufacturing Co., Cleveland, Ohio. J. Stevens Arms & Tool Co., Chicopee Falls,,Mase 
Foot and Hand Presses. Heating and Ventilating A aratus, 
g App 
Toledo Machine & Tool Co., Toledo, Ohio. Buffalo Forge Co., Buffalo. N. Y. 
Forges Connersville Blower 0. , Connersville, Ind, 
_— Huyett & Smith Mfg. Co. Detroit, Mich. 
- Buffalo Forge Co., Buffalo, N. Y. B. F. Sturtevant Co., Boston, Mass. 
' Forgings, Heaters, Steam and Hot Water. 
Milton Mfg. Co., Milton, Pa. American Boiler Co., Chicago, I'l. 
Toledo Machine & Tool Co , Toledo, Ohio. Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
: H. B. Smith Co., 187 Center St., N. Y. 
F Chal tog munsorn, New York Central [ron Works C o., Geneva, N. Y. 
Fraser & Cha J. F. Pease Furnace Ca., Syracuse, N. Y 
nifan Kennedy 1. Pa. 3. Wilks Mfg. Co , Chicago, Ill 
Riter & Conley, P iteeurs: Pa United States Heater Co., Detroit, Mich. 
. urniture. Hoisting Engines and Machinery. 
5 The Globe Co , Cinciunati, Obio. Edw. P. Allis Co., Milwaukee, Wis. 
Furniture and Chair Machinery. Brows Heteting & Convering Mch Co., Clevel’nd, O, 
: C. B. Rogers & Co., Norwich, Conn M. ©. Bullock Mfg. Co. Chicago, Ill. 
4 Gages, Pressure, Steam, Water, etc. John F. Byers Machine Co., Ravenna, Obio. 
rf Bristol Co., Waterbury, Conn. Thomas Carlin’s Sons, Alle gheny. Pa. 
Crane Company, Chicago, Il we ood Hewitt & Co., 17 Burling Slip, N. Y. 
Crosby Steam Gage and Valve Co., Boston, Mass. Mfg. 
The Fairbanks Co., New York. rook & bros. ©O., Newark 
Hohmann & Maurer Mfg, Co., Brooklyn, N. Y. a Se 26 Cortlandt vi N. Y. 
raser & Mimers. cago, 
Gas Works Machinery. . Cc, W. Hunt Co., 45 Broadway, N. Y. 
Oontinental Tron Works, Brooklyn, N. Y. Jeffrey Mfg. Co’. Columbus. Ohio. 
R. D. Wood & Co., Philadelphia, Pa. y Aw: , 
Gaskets, Copper Lidgerwood Mfg. Co., 96 Liberty Pea. N. Y. — 
askets, 4 Manning, Maxwell & Moore, 111 Liberty St., N. ¥. 
: U. 8. Mineral Wool Co., 2 Cortlandt St., N. Y. Moore Mfg. & Foundry Co. "\eewanben. Wis. 
Gate Valves. J. 8. Mundy, Newark, N. 
Chapman Valve Mfg. Co., Indian Orchard, Mass Sullivan Mac hinery Co., Chicago, Tl. ~ 
Coldwell-Wilcox Co., Newburgh, N. Y. Trenton Iron Co., ‘renton, N ‘ 
Continental Iron Works, Brooklyn, N. Y. Walker Manufacturing Co. . Cleveland, Ohto 
Crane Company, Chicago, Il Hod Hoisting ‘Machiner . 


The Fairbanks Co , New York Lidgerwood Mfg. Co., 96 Liberty St,, N. Y. 


Hollow Bricks. 
Empire Fire-Proofing Co., Pittsburgh, Pa, 


Hose, Steam and Fire 
Crosby Steam Gage and Valve Co., Boston, Mass 
Home Rubber Co., Trenton, N. J. 


Hydraulic Machinery, 
Fraser & Chalmers, Chicago, Il. 
New York Beiting & Packing Co., Ltd., New York 
Maryland Steel Co , Sparrows P oint, Md 
Walker Mar wufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 


Ice-Making Machinery. 
Frick Company, Waynesboro, Pa. 


Indicators, Steam-Engine 
Crosby Steam Gage and Valve Co., Boston, Mass 
Queen & Co., Inc., Philadelphia, Pa. 

Injectors, 

American Injector Co., Detroit, Mich. 
Penberthy Injector C 0, Detroit, Mich, 
Wm. Sellers & Co., P hiladelphia, Pa, 
Sherwood Mfg. Co., Buffalo, IN. Y. 


Industrial 
O. W. Hunt Co., 45 Broadway, N. Y. 


Insulated W're 
W. R. Brixey, 203 Broadway. N. Y. 
Kastern Electric Cable Co., Boston, . 
General Electric Co., 44 Broad St., N. 
The Okonite Co., Limited, 13 Park 


Insulating Paper. 
Standard Paint Co., 2 Liberty St., N. Y. 


Iron Working Machinery. 
Charles H. Besly & Co,, Chicago, II. 
W.F. & J. Barnes Co., Rockford, 
Bradford Mill Co., © incinnati. Obio. 
Oineinnati Milling Machine Co., Cincinnati, Ohio. 
Fitchburg Machiue Works, Fite ‘hburg, Mass. 
Ingersoll Milliug Mac hine Co., Rockford, Il. 
Jones & Lamson Meh. Co.,8 ringfield, Vt. 
Long & Alistatter Co.. Ham Iton, Ohio. 
peer Maxwell & Moore. 111 Liberty St.,N. Y. 
Merrill Bros., Brooklyn, N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Tool and Su »ply Co.. 
Wm. Sellers & Co., Philadel hia, Pa. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
The Wilkinson Co ,C hiecago, iil. 
Toledo Machine & Too! Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Joists, lron and Steel. 
Rerlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Lamps, Electric. 
General Electric Co., 44 Broad St., N. Y. 
Standard Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Lathes. 
W. F. & J. Barnes Co., Rockford, Ill. 
Bradford Mill Co., Cincinnati. Ohio. 
Fitchburg Machine Works, Fitchburg, Mass. 
Jones & Lamson Mch. Co., Springfiela, Vt 
Manning, Maxwell & Moore, 11! Liberty St., N. Y. 
Niles Toel Works, Hamilton, Ohio. 
Prentiss Tool and Supply Co.. 
Wm. Sellers & Co., Philadelphia, Pa. 
The Wiikinson Co., Chicago, Ill. 
Lead Corroders. 
Harrison Bros. & Co., Philadelphia, Pa, 
Locomotives 
Baldwin Locomotive Works, Philadelphia, Pa. 
H. K Porter & Co., Pittsburg. Pa. 
Thomas Carliu’s Sons, Allegheny, Pa, 
Locomotive Brakes 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 66 Broadway, N. Y 
Lubricants 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 
Sherwood Mfg. Co.. Buffalo, N. Y. 
Lumber and Shingles 
Vanderbilt & Hopkins, 123 Libe rty St., N.Y. 


115 Liberty St., N. Y. 


115 Liberty St., 


Machine Screws, etc. 
Worcester Machine Screw Co., Worcester, Mass. 


Machine Tools and Supplies. 
Armstrong Bros. Tool Co., Chicago, 111. 
W. F. & J. Barnes Co., Rockford, 
Bradford Mill Co., (invinnati, Oho. 
Charles H. Besly 4 Co,, Chicago Il. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Fitchburg Machine Works, Fitehburg, Mass. 
Ingersoll Milling Machine Co., Rockford, Ll. 
Jones & Lamson Mech. Co.. Springfield, Vt. 
Long & Allstatter Co., Hamilton, Ohio. 
Manning, Maxwell& Moore tll Libe rty St., N. ¥. 
Robert Poole & Son Co. » Ramere, Ma. 
Merrill Bros., Brooklyn, 
Morse Twist Drill & Mac - Co., New Bedford, Mass. 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Tool and Supply Co., 115 Liberty St., N, ¥. 
Q. & C. Co , Chicago, Il. 
©. B. Rogers & Co., Norwich, Conn. 
Wm. Sellers & Co., Philadelphia, Pa. 
Standard Tool Co., Cleveland, Ohio. 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Masr. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
The Wilkinson Co , Chicago, U1. 


Mantels. 
Samuel H. French & Co., Philadelphia, Pa. 


Marine Machinery 
W.A. Crook & Bros Co., Newark, N. J. 
Marine Iron Works, Chicago, II. 


Mathematical Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Keuffel & Esser Co.,,.127 Fulton St., N. Y. 
Queen & Co, wre Pa. 
L. 8. Starrett, Athol, Mass. 
Wm. E. Stieren, Pittsburg, Pa. 
Merchant Steel. 
Wm. Jessop & Sons, Limited. 91 John St., N. ¥. 


Metal Punching and Shearing. 
Harrington & King Perforating Co,, C hicago, Ih. 


Meters, Electric. 
General Electric Co , 44 Broad St., 
Meters, Water. 
Deane Steam Pump Co., Holvoke, Mass. 
Milling’ Machines 
Ingersoll Milling Machine Co.. Rockford, Ill. 
Mining Machinery. 
Bradley Pulverizer Co., Boston, Mass, 
M. C. Bullock Mfg. Co., ‘Chie ago, Ill. 
Chrome Steel Works, Brooklyn, 
W. J. Clark & Co., Salem, Ohio. 
W. A. Crook & Bros. Co., Newark, N. J. 
A. 8. Cameron Steam Pump Works, E. 23 N. ¥. 
Earle ©. Bacon, 26 Cortlandt St.,N Y. 
Fraser & Chalmers, Chicago, Til. 
Gates Iron Works, Chicago, Il. 
—— Electric Co.. 44 Broad St., N. Y. 
ersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Mfg. Co., Columbus, Ohio 
idgerwood Mfg. Co., L St., N. Y. 
J. 8. Mundy, Newark, 
Rand Drill Co., 23 Park 
Sullivan Machinery ©., Chicago, Tl. 
Trenton Iron Co., Trenton. N. J 
Mining Screens. 
Earle C. Bacon, 26 Cortiandt St.. N. Y. 
Fraser & Chalmers, Chicago, Ill 
Harrington & King Perforating Co..C Ill. 
Hendrick Mfg. Co., Ltd., Carbondale, 
Jeffrey Mfg. Co., Columbus, Ohio. 
Mortar Colors 
Samuel H. French & Co., Philadelphia, Pa.” *”* 
Motors, Electric. 
Eddy Electric Manufacturing Co., Windsor, Conn, 
Fort Wayne Electric Corporation, Fort Wayne, Inc. 
General Electric Co.. 44 Broad St., 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co . Columbus, Ohio. 
Shawhan-Thresher Electric Co., Dayton, O 
Triumph Electric Co., Cincinnati, Ohio 
Walker Manufacturing (o.. Cleveland, Ohio, “7 
Westinghouse Electric & Mfg. Co., Pittsburgh. Pe. 


N.Y. 
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Nickel. 
Canadian Copper Co, Cleveland, O. 


Nut Locks 
Eureka Nut Lock Co., Pittsburg, Pa. 

Oil Cups. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Ore Roasting Machinery, 
F. D. Cummer& Son Co., Cleveland, Ohio. 


Ornamental |ron Work, 
Winslow Bros. Co., Chicago, 


Packing 
The Fairbanks Co., New York. 
Home Kubver Uo., Trenton, N. J. 
Manhattan Rubber Mfg. Co.,64 Cortlandt St 
New York Belting & Packing Co., Ltd., New ore 
Sherwood Mfg. Co., Buffalo, N. y" 


Paints. 

Detroit Graphite Mfg. Co., Detroit, Mic m., 
Joseph Dixou Urucibie Co., Jerse ‘City 
samuel H. French & Co., Pa 
A. E. Filley Mfg Ov., 39 rilendt 
Harrison Bros. & Co., Philadelphia, Pa. 
Standard Paint Co., 2 Liberty St., N, Y. 

Paints (Special for Iron. ) 

SAME AS ABOVE. 


Paper Mill Machinery 
Uayton Globe aren Works, Dayton, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufac turing © o., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 


Penstocks, 
Atlantic Works, East Boston, Mass. 
Perforated Metais (All Kinds). 
Fraser & Chalmers, Chicago, III. 
Harrington & King Pe C Chleage, I. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa 
Merchant & Co. , Philadelphia. Pa. 
Photographic Supplies. 
ueen & Co., Inc., Philadelphia, 
hester Optical Co., Rochester, N. Y. 
Pipe, Cast Iron, 
Addyston Pipe & Stee! Co., Cincinnati, Ohio. 
Jeanesville [ron Works, Jeanesville, Pa, 
Charles Millar & Son, Utica, New York. 
McNeal Pipe a: d Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 
Pipe, Coils and Bends 
National Pipe Bending Co., New Haven, Conn. 
Pipe Coverings. 
Covering (0. Mitwaukee. Wis. 
York Fireproof Covering Co., 42 ¢ ‘ortlanat St., 
Pipe Cutting and Threading Machines, 
armstrong Mfg. Co., Bridgeport, Conn, 
Pipe, Sewer. 
Charles Millar & Son, Utica, New York, 
Union Sewer Pipe Co., Akron, Ohio. 
Pipe, Wrought Iron, Line and Drive 
Crane Company, Chicago, Il 
Morris, Tasker & Co., Philadelphia Pa. 
Planing Mill Machinery 
©. B. Rogers & Co., Norwich, Conn. 
Plaster Ornaments. 
Samuel H. French & Co., Philadelphia, Pa. 
Plating Materials. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Hanson & Van Winkle Co.. Newark, N. J. 
Portable Railways. 
Cc. W. Hunt Co., 45 Broadway. N. Y. 
ower Punches and Shears. 
Long & Allstatter Co., Hamilton, Ohio. 
Toledo Machine & Tool Co., Toledo, Ohio 
Walker Manufacturing Co., Cleveland, Ohie, 
i Power Transmission, Electric, 
General Electric Co., 44 Broad St., N. Y. 
Presses, Hydraulic. 
Maryland Steel Co., Sparrows Point, Md. 
Niles Tool Works. Hamilton. Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 


Pressure Regulators. 
Joldwell-Wilcox Co., Newburgh, N. Y. 
The Fairbanks Co , New York. 
Van Auken Steam Specialty Co.. Chicago, Ill. 


Prospecting Drills. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. 


| Lathes. 
W. F. & J. Barnes Co., Retkford, Ill. 
Fitchburg Machine Works, Fitchburg, Mass. 


Pulleys, Shafting and Hangers 
Edw, P. Allis Co., Milwaukee, Wis. 

Dayton Globe Iron Works, Dayton, Ohio 
Fishkill Landing Mac hine. Co., Fishkill, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 
Wm. Sellers & Co., Philadelphia, Pa. 

Robt. Wetherill & Co., Chester, Penn. 
Walker Manufacturing Co., Cleveland, Ohio. 


Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
Fraser & Chalmers, Chicago, Ii. 


Pumps and Pumping Machinery. 


Edw. P. Allis Co.. Milwaukee, Wis. 
American Well Works, Aurora, Lil. 


A. 8. Cameron Steam Pump Works. E. 23d S8t.,N, Y. 


Connersville Blower Co., Connersville, Ind. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Deane Steam Pump Co., Holyoke, Mass. 

Fraser & Chalmers, Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥ 
Jeanesville [ron Works, Jeanesville, Pa. 

John H. McGowan Co., Cincinnati, Ohio. 

New York Air Brake Co.,, 66 Broadway, N 


Pulsometer Steam Pump: Co., 120 L iberty St. 


Southwark Foundry & Machine Co. Phila., 
Stillwell-Bierce & Smith-Vaile Co., Yayton, Ohio. 
Walker Co., Cleveland, Obio. 

R. D Wood & Co., Philadelphia, Pa. 


Punching and Shearing Presses. 
Long & Alistatter Co., Hamilton, Ohio. 
Toledo Machine & Tool Co. a oledo, Ohio, 
Walker Manufacturing Co., Cleveland, Ohio. 
Quarrying Machinery, 
M. GC. Bullock Mfg. Co., Chicago, Ill. 
A. 8. Cameron Steam ‘Pump yorks, E. 
Cooper, Hewitt & Co., 17 Burling § Slip, N. 
Earle C. Bacon, 26 Cortlandt St.. 
Fraser & Chalmers. Chicago, Til. 
Ingersoll-Sergeant 0., 26 Cortlandt 8t., N. ¥. 
. Mundy, Newark, 
Rand Drill C 0. 23 rok Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton Iron Co., Trenton, 


Radiator Screens. 
Harrington & King Perforating Co., Chicago, IL. 


Radiators, 
Crane © any, Chicago, TL 
H. B. Smith Co., 137 Center St.. N. Y. 
Railroad Ditchers. 
Jeffrey Mfg. Co., Cleveland, O. 
Marion Steam Shovel Co., Marion, Ohio 
Maryland Steel Co , Sparrows Point, Md. 
Vulcan Iron Works, Toledo, Ohio 
Railroad Ties (Al! Kinds.) 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
ailway Car Brakes. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co.,66 Broadway, N. Y. 
Railway Feed Wires. 
The Okonite Co.. Limited, 13 Park Row, N. Y. 
Railways, Electric. 
General Electric Co., 44 Broad St., N. ¥. 
Railway Shop Machinery, 
Armstrong Mfg. Co.. Bridgeport, Conn. 
Bradford Mill Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Fitchburg, Mass. 
Ingersoll Milling Machine Co., Rockford, Il. 
Long & Allistatter Co.. Cincinnati, Ohio 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Too! Works, Hamilton, Ohio. 
Q.& Co., Chicago. Ml. 
©. B. Rog ers & Oo.. Norwich, Conn. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
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BUYERS’ DIRECTORY 1b 


Stow Manufacturing Co., Binghamton, N. Y. 


Toledo Machine & Tool'Co. Toledo, Ohio. 
Walker Manufacturing Co., c leveland, Ohio. 


Railway Specialties. 
Carlisle Mfg. Co., Carlisle, Pa. 
Eureka Nut Lock Qu.. Pittsburg, Pa. 
A. E. Filley Mfg. Co.. 39 Cortlandt St., N. Y. 
Harrington & King Perforating Co., C neeee, Ill. 
Iron City Tool Works, Ltg., P ittsburg, Pa 
Milton Mfg. Co., Milton, a 
New York Air Brake Co., 66 Broadway, N. Y. 
H,. K. Porter & Co., Pittsburg, Pa. 
Sheffield Car Co., Three Rivers, Mich. 
Westinghouse Air Brake Co , Pittsburg, Pa. 
Railways, Portable. 
CO. W. Hunt Co., 45 Broadway, N. Y. 
Railway Supplies, 
Carlisle Mfg. Co., Carlisle, Pa. 
Sheffield Car Co., Three Rivers, Mich. 
Railway Track Tools. 
[ron City Tool Works, Lid., Pittsburg, Pa. 
Range Boilers, 
, 18 Spruce St., N. Y. 
Red Lead. 
Harrison Bros. & Co., Philadelphia, Pa. 
Reducing Valves, 
Ross Valve Co., Troy, N 
Van Auken Steam Specialty Co., 
Refrigeratin 
Frick 


Hepe, Koven & Co 


Chicago, Ill. 
Machinery, 
/aynesboro, Pa 
d-Making Machinery. 
Addyston Steel Co., Cincinnati, Ohio. 
F.C. Austin Mfg. (o., Chicago, Ill. 
Harrisburgh F’d’y & Machine W’ks, Harrisburg, Pa. 
0. 8. Kelly Co., Springfield, Ohio. 
Marion Steam Shovel C 0., Marion, Ohio. 
Vulcan [ron Works. Toledo, Ohio. 
Road Rollers 
Addyston Pipe & Steel Co.,, Cinncinnati Ohio. 
F. ©, Austin Mfg. Co.. Chicago, Ll. 
Harrisburgh F’d’y & Machine W’ks,Harrisburg,Pa 
8. Kelly Co., Springfield, Ohio. 
Rock Breakers, 
Edw. P. Allis Co., Milwaukee, Wis. 
F.C. Austin Mfg Co., Chicago, II. 
Pulverizer Co., Boston, Mass. 
Rarle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, I). 
Gates Iron Works, Chicago, Ill. 
Rock Drills. 
M. ©. Bullock Mfg. Co., Chicago, Ill. 
Clayton Air Compressor Works. 26 Cortlandt 8t..N.¥ 
Fraser & Chalmers, Chicago, [Il. 
General Electric Co., 44 Broad St., N. Y. 
(ngersoll-Sergeant Drill Co., 26 Cortlandt 8t., 
Rand Drill Co., 23 Park Place, :? 
Sullivan Machinery Co., Chicago, Ill. 
Rolling Mill Machinery. 
Long & Allstatter Co., Hamilton, Ohio. 
Maryland Stee! Co., Sparrows Point, Md. 
Robert Poole & Son Co., Baltimore, Ma. 
Walker Manufacturing Co., Cleveland, Ohio. 
Roofing. 
Berlin Iron Bridge Co.. East Berlin, Conn. 
Canton Steel Roofing Co., Canton, Ohio. 
A. KE. Filley Mfg. Vo., 39 Vortiandt St., N, Y. 
James L. Foote, Slatington, Pa 
wy McFarland & Co.., Philadelphia, Pa. 
Taylor Co., Philadelphia, P 
& Co... P hiladelphia, Pa. 
Riter & Conley, Pittsburg, Pa 
Standard Paint Co., 2 Liberty St., Y. 
Warren Chemical and Mfg. Co., "Fulton St., 
Wheeling Co, W heeling, W . Va. 
Roofs, Iron, Truss. 
Continental Iron Works Brooklyn, N. ¥. 
Berlin Iron Bridge Co., ‘East Berlin, Conn, 
Maryland Steel Co, Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co, Canton, Ohio. 
Rope Transmission. 
Fraser & Chalmers, Chicago, Ill, 
0. W. Hunt Co., 45 Broadway. N. Y. 
Jeffrey my Co., Columbus, Ohio. 
Link-Belt pgineering Co., Nicetown, Philu. 


N. Y. 


Rubber Goods. 
Home Rubber Co., Trenton, N. J. 
Manhattan Rubber Mfg. Co.,64 Cortlandt St., N. ¥. 
New York Belting & Packing Co., Ltd., New York. 
Spinney, Virtue « Co., Lynn, Mass. 
Safety Valves. 
Crosby Steam Gage and Valve Co., Boston, Mase. 


Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 


Schools, 
Cheltenham Academy, Ogontz, Pa. 
Lawrence Scientific School, Cambridge, Mass. 
Scrapers, Wheel and Drag. 
F. C. Austin Mfg. Co.. Chicago, Ill. 
Screens, Mining. 
Fraser & Chalmers, Chicago, Ll. 
Harriny;ton & King Perforating Co Chicago, Il). 
Hendrick Mfg. Cou., Ltd., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Screen Plates, Punched. 
Harrington & King P Co., ¢ Th. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa 
Screw Machines, 
Jones & Lamson Mch. Co., Springfield, Vt. 
Niles Tool Works, Hamilton, Ohlo. 
Sectional Coverings. 
Manville Covering Uo., Milwaukee, Wis. 
Fireproof Covering Co., 42 Cortlandt St., 
Separators, Coal and Ore, 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ill. 
Sewer Pipe. 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co., Akron, Ohio, 
Shafting. 
SEE PULLEYS, ETO. 
Sheet Metals. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Sheet Metal Workin Machinery, 
Toledo Machine & Tool Co., Toledo, Ohio. 
Shoes and Dies. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, II. 
Skylights. 
Canton Steel Roofing Co., Canton, Ohio. 
Slate. 
James L. Foote, Slatington, Pa. 
Smokestacks. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Maryland Steel Co.. Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Spark Guards, Perforated. 
Harrington & King Perforating Co., Chicago, Il. 
Standpipes. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 

Steam and Gas Fitters Tools. 
Crane Company, Chicago, Ill. 

Steam Regulating Appliances, 
Chapman Valve Mfg. Co., Indian Orchard, Mase 
Coldwell-Wilcox Co., Newburgh, N. Y. 

Ihe Fairbanks Co., New York. 
Penberthy Injector Co., Detroit, Mich. 
Hohmann & Maurer Mfg. Co., Brooklyn, N. Y. 
Reliance Gauge Co., © leveland, Ohio. 
Ross Valve Co. , Troy, 
Sherwood Mfg. "Co. ‘Buffalo, N. 
Van Auken Steam Specialty Soe Chicago, In. 
Steamships and Tow Boats. 

Atlantic Works, East Boston, Mass. 

Steam Shovels. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 

Steam Traps. 

Buffalo Forge Co., Buffalo, N. Y¥. 
Obapman Valve Mfg. Co., Indian Orchard, M Mase. 
Van Auken Steam pecialt Co., Chicago, TL. 

Steam Yachts. 


Atlantic Works, East Boston, Mass. 
Marine Iron Works, Ch cago, Il. 
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Steel Importers. 
Wm. Jessop & Sous, Limited, 91 John 8t., N, ¥. 


Steel Manufacturers, 
Chrome Steel Works, Brooklyn, N. Y, 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 
Steel, Tool. 
Wm. Jessop & Sons, Limited, 91 tote St., N. ¥. 
Chrome Stee: Works, Brooklyn, N. Y. 


Street Sprinklers, 
C. Austin Mfg. Co., Chicago, II. 
Street Sweepers. 
C. Austin Mfg. Co., Chicago, 


Structural Work, 
Continental Iron Works, 
Serlin tron Bridge Co., East Berlin, Conn, 
Maryland Steel Co., Sparrows Point, Md, 
Riter & Conley. Pittsburg, Pa 
Wrought [ron Bridge Co., Canton, Ohio. 
Surveying Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
$raudis Sonus Co,, Brooklyn, N.Y 
Keuffel & Esser Co., 127 Fulton St., N. 
een & Co., Philadelphia, Pa. 
m, E, Stieren, Pittsburg, Pa. 
Tanks, Iron 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
jontinental tron Works, Brooklyn, N, ¥. 
Fraser & Chaimers, Chicago, III. 
Maryland steel (o , Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
8S. Wilks mfg. Co., Chicago, Ill, 
Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich. 
elegraph Wires and Cables 
Genera! Electric Co., 44 Broad St., N. Y. 
€astern Electric C able Co., Boston, Mass. 
John A. Roebling’s Sonus Co., Trenton, N. J. 
The Okouite Co., Ltd... 13 Park Row, N. Y. 
Telephones. 
United Electric Telephone Co., New York. 
Testing Machinery. 
Wm. Sellers & Co., Philadelphia, Pa, 
Thermometers. 
Bristol Co., Waterbury, Conn 
Hohmann & Maurer Mfg (o.. Brooklyn, N. Y. 
Queen & Co, Inec., Philadelphia, Pa. 
Tiles. 
Merchant & Co., Philadelphia, Pa, 
samuei H. Freneh & CO.. Philaue!phia, Pa, 
in. 
Gummey, McFarland & Co., Philadelphia, Pa, 
N. & G. Paylor Co., Philadeiphia, Pa. 
Merchant & Vo, Philadelphia, Pa 
Wheeling Corrugatng Co., Wheeling, W. Va. 
Tin Plate Rolling Machinery, 
Robert Poole & Son Co, Baltimore, Md. 
Track Bolts. 
Milton Mfg. Co., Milton, Pa 
Tramways. 
Fraser & Chalmers, Chicago, Il. 
6. W. Hunt Co., 45 Broadway, N. 
Walker Manufacturing Co.. ¢ eveland, Ohto. 
Tramways, Wire Rope. 
Cooper, Hewitt & Co.. 17 Burling Slip, N. ¥ 
Fraser & Chalmers, Chicago, Il, 
Trenton [ron Co., Trenton, N. .J. 
0. W. Hunt Co.,.45 Broadway, N. Y. 
Transmission Machinery. 
Fraser & Chalmers, Chicago, Ill. 
General Electric Co., 44 Broad St., N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufactu ring Co ‘co leveland, Ohio 
Robt. Wetherill Co., Chester, Pa. 
C. W. Hunt Co., 45 Broadw 
Tube Scrapers 
Sherwood Mfg. Co., Buffalo, N. Y. 
Turbines 
Dayton Globe Iron Works, Dayton, Ohio 
Fraser & Chalmers, Chicago, 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa 
R. D. Wood, & Co., Philadelphia, Pa. 


Turn Tables. 
Wm. Sellers & Co., Philadelphia, Pa. 


Twist Drills 
Standard Tool Co., Cleveland, Ohio. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill& Men. Co., New Bedford, Mass. 


Vacuum Pumps. 
A. 8. Cameron, Steam Fump Works, E. 23d St., N. ¥. 
Clayton Air Compressor Works, 26 Cortlandt St., 


Deane Steam Pump Co., Holyoke, Mass. 


Valves, Gas, Steam, and Water 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Coldwell-Wilcox Co., Ne wburgh, N, 

Crane Company, Chie ago, lil. 
The Fairbanks Co., New York. 
Home Rubber Co., Trenton, N. J. 
Jeanesville Lron Works, Jeanesville, Pa. 
Ross Valve Co., Troy, 
Sherwood Mfg. Co., N. 
Standard Thermometer catiogy, Mass. 
Van Auken Steam Specialty Co., Chicago, Ill. 
Ventilating 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co., ¢ ‘ties ago Il. 
Fraser & Chalmers, Chie ago, ul. 
Globe Ventilator Co., Troy. N. 3 
B. F. Sturtevant Co., Boston, Mass. 
Merchant & Co., Philadelphia, Pa, 
Voltmeters. 
General Electric Co., 44 Broad St., N. Y. 
Weston Electrical Ins. Co., Newark, N. J. 
Water Works Supplies, 
American Well Works, Aurora, [Il 
Coidwell-Wileux Co.. Newburgh, N. Y. 
The Fairbanks Co., New York. 
McNeal Pipe and Foundry Co. N. J. 
Charles Millar & Son, Utica, New York 
Water Wheels. 
Dayton Globe Iron Works, Dayton, Ohio 
Fraser & Chalmers, Chicago, Ill 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa 
R. D. Wood & Co., Philadelphia, Pa. 
Well Sinking Machinery. 
American Well Works, Aurora, Il. 
Loomis & Nyman, Tiffin, Ohio 
White Lead. 
Samuel H. French & Co., Philadelphia. Pa. 
Harrison Bros. & Co , Philadelphia, Pa. 
Window Guards (Jail Work.) 
Harrington & King Perforating Co., Chicago, Ill. 
ire. 
Charles H. Besly & Co., Chicago, Lil. 
Merchant & Co., Philadelphia, Pa. 
Phospbor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Cloth 
Fraser & Chalmers, Chicago, Ill. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa, 
Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., aryeeee, N. J. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 
Trenton Iron Co., Trenton, N AR 
Wire Rope Transmission. 
Jeffrey Mfg. Co., Columbus, Ohio. 
ood Carpets, etc. 
E. B. Moore & Co., Chicago, Il 
Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. 
Wood-Working Machinery 
C. B. Rogers & Co., Norwich, Conn 
Stow Flexible Shaft Co., Ltd.. Philadelphia, Pa, 
The Wilkinson Co., Chicago, Il. 
/oo| Cement 
Manville Covering Co., Milwaukee, Wis 
Wrecking Cars. 
Marion Steam Shovel Co,, Marion, Ohio. 
Yachts, Steam 
Atlantic Works, East Boston, Mass. 
Marine [ron Works. Chicago, Il. 
Zinc White. 
Harrison Bros. & Co., Philadelphia, Pa. 


— 
ay 
| 


ALPHABETICAL INDEX TO ADVERTISERS. 


Adams, Alton D.. 
Addyston Pipe and Steel Co. Sonbaxnkewetieds 

Allis Co., Edw. P. 
Alteneder & Sons, Theo .. 
American Ball Nozzle Co 
American Boiler Co ... 
American Injector Co 
American Tool and Machine Co. 
American Well Works .. 
Armstrong Bros. Tool Co 
Ashworth, D ... 
Atlantic Works....... 
Automatic Water Tank Uo....... 


Bacon, Ear! C. Ake 
Baldwin Locomotive Works. ave 
Barnes Co., W. F. & John....... 
Berlin Iron Bridge Co........ 
Besly & Co., Charles H 
Bradford Mill Co.... 
Brandis Sons Co. ... 

Brown Hoisting and Convey: ng Machine Co. 
Bryan, Wm. H 

Buckeye Engine Co.... ..... 
Suffalo Forge Co... 
Bullock Mfg. Co., M. C 
#yers Machine Co,, John F... 


Cameron Steam Pump Works, A. 8............. 
Canadian Copper Co 
Canton Stee! Roofing Co 
Carlin’s Sons, Thomas .... 
Carlisle Mfg. Co. ....... 

Chapman Valve Mfg. Co... 

Steel Works........ 
Clark & Co., W. J. ; 
Clayton Air Compressor Works 
Cleveland Twist Drill Co 
Clonbrock Steam BoilerCo ..... 
Cold well-Wilcox Co... 
Collins & Co., H. E. 
Comstock, Wm. T 
Connersville Blower Co... 
Conard, Thos. P.... 
Conradson, C. M 
Continental Filter Co 
Continental [ron Works ‘ 
Gontractors’ Plant Mfg. Co....... 
Cooper, Hewitt & Co 

Corthell, E’mer L... 

Crane Company 

Crook & Bro.’s Co., W. A... 
Crosby Steam Gage and Valve Co 
Cummer & Son Co., F. D. 


Davis, Lewis K 

Dayton Globe Iron Works 
Deane Steam Pump Co 
Detroit Graphite Mfg. Co 


Dixon Crucible Co., Joseph 
Dunn Mfg. Co. 


Eastern Electric Cable Co 
Eddy Electric Mfg. Co ........... 
Electro Light Engraving Co 


Fishkill Landing Machine Co................... 
Fitchburg Mechine Works... .................. 
Foote, James L...... 


Garvin Machine Co ... ... . .... 
Gorton & Lidgerwood Co............ .... 

Gummey, McFarland & Co 


Hanson & Van Winkle Co..... 
Harrington & King Perforating Co.............. 
Harrisburg Foundry and Machine Works...... 
Harrison Bros. & Co 
Hartford Steam Boiler Inspection and Ins Co. 
Harvard University................ 

Heine Safety Boiler Co..... ee 
Hendrick Mfg, Co... 

Hepe, Koven & Co 
Hohmann & Maurer Mfg. Co. 
Home Rubber Co......... 
Hooven, Owens & Rentsehler Co. ee 
Hukill, H.O 

Hunt Co., C. W 
Hussey, Ernest Bertrand 
Huyett & Smith Mfg. Co............. 


Lc. R.R 

Ide & Son, A. L..... sa 
India Rubber Publishing Co...... 
Ingersoll Milling Machine Co..... 
Interior Conduit & Insulation Co........ ....... 


Jeanesville Iron Works 
Jeffrey Mig. Uo.... . 
Jonnings, E. P.......... 
Jessop & Sons, Limited, William...... 
Jones & Lamson Machine Co... 


Kelly Co., &..... 
Kennedy, Julian.......... 
Keuffei & Esser Co... 


Laborers’ Instruction Pub. Co... 
valdiaw-Dunn-Gordon Co.. 

Lawrence Scientific School...... 
Lehigh Valley Railroad... mika 
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Link-Belt Engineering Co.............. 

Long & Allstatter Co ...... 
Loomis & Nyman.... 


McNeal Pipe and Foundry Co... ...........se0.. 
Mekae, A. L. 

Vain Belting Co 
Manhattan Rubber Mfg. Cc 
Manning, Maxwell & Moore... . 
Manufacturers Advertising Bureau.. 
Marine Iron Works 
Marion Steam Shovel Co..... ......... 
Maryland Steel Co 
Maurer & Son, Henry ....... 
Merchant & Co., Inc............... 
Merrili Bros _. 
Michigan Pipe Co 
Milton Mfg. Co 

Moore Mfg. and Foundry Co 

Moore & Co., E.B .... 
Morris, Tasker & Co. .... 
Morse, W. F. & Co.. 
Morse Twist Drill & Machine Co. ................ 
Mundy, J. 38.... 


National Pipe Bending Co.... 
N. J. Car Spring and Rubber Co................. 
New York Air Brake Co 
New York Central [ron Works Co Wi skawasnvavnes 
New York Fireproof Covering Co 

New York Machinery Depot 
New York Belting & Packing Co.... ............ 
Nicholson File Co. 
Nicholson, Frank.. 
Niles Tool Works 


O’Donnell & Co., M. J... 


Phosphor Bronze Smelting Co., Limited........ 
Pittsburgh Testing Laboratory, Limited........ 
Porter & Co., H. K ........... 
Potter, Alexander 
Prentiss Too! and Supply Co............... ...4. 
Pulsometer Steam Pump Co............ .. 


Kellance Gauge Co... 
Redfield. C. L... 
Roebling’s SonsCo., 


Ross Valve Co... 


Scranton Supply & Mehy. Co... .............. 
Sheffield Car Co. . 

Shawhan-Thresher Electric Co.. 
Smith & Anthony Co. 
Southwark Foundry and Machine Co van eas 


Stearns Manufacturing Co... 

Stevens Arms & Tool Co., J......... 
Stillw 2ll-Blerce & Smith-Vaile Co.... .......... 
Stirling Co 
Stow Flexible Shaft Co. coves 


Sullivan Machinery Co 


Toledo Machine and Tool Co... ........... .... 
Triumph Electric Co............ ° 


United Electric Telephone Co, .................. 
United States Heater 


Van Auken Steam Specialty Co................. 


Vandenbergh Laboratory of Chemical Industry. 


Walker Manufacturing Co...................... 
Wanted and For Sale ® 
Warren Chemical and Mfg. Co 
Webber, Wm. O 
Wedderburn & Co., John. 


Westinghouse Electric & Mfg. Co................ 
Westinghouse Machine Co 
Weston Electrical Instrument Co... .......... 
Wetherill & Co., Robt................. 
Wheeier Condenser & Engineering Co... ..... 
Whitlock Coil Pipe Co .............. 
Wilks Mfg. Co.S..... ..... 
Williams Mfg.Co .... 
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49 
67 
42 24 
57 66 
31 
42 to 
21 55 
rd 29 75 
29 19 
65 64 
72 56 
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Bi 49 23 
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| 55 
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43 
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39 
75 
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22 West se Air Brake ( 68 
65 56 
39 
“i 21 68 
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‘ 42 60 
65 
a 19 66 
4 74 
25 
47 7 
69 21 
21 72 
72 43 
82 Worcester Machine Screw Oo........ ........... 66 
50 Wrought Iron Bridge Co........ .. 72 


$ Gilbertson’s Old Method, 

Pennsyl Old Method 

;RooFinc PLATE. AT A TEST 

3 Also manufacturers of the of steam pipe covering made by the State 
3 celebrated College of Pennsylvania, our covering gave 
$ Climax and Phoenix $ better results than, Magnes or 

. PHILADELPHIA. New York Fireproof Covering Co., 
42 CORTLANDT STREET. 


Winter’s Experience 


shows the defects of the Heating Apparatus. If your Hot Water 
Heater failed you in any way the past winter, or made your coal 
bill too large, we want to correspond with you. Orif you are think- 
ing of putting in a Heater for the first time, we can be of service to 
you. Our Hub Hot Water Heater is original in principle, works 
where others fail, and seven years’ use has demonstrated its supe- 
riority. We can put you in the way of getting one of these Heaters, 
no matter where you live. If you have made up your mind to 
purchase some other kind, you may modify your opinion after 
reading our pamphlet, which will be mailed free on application, 


Smith & Anthony Company, 
Manufacturers of Heating and Cooking Apparatus, 
48 to 54 Union Street, Boston, Mass. 


* COLD METAL SAWING MACHINES 


FOR ALL CLASSES OF WORK. 
HIGH QUALITY. LOW PRICES. 


EVERY MACHINE GUARANTEED. 
SEND FOR COMPLETE CATALOG. 


CHICACO, ILL., 703-7 Western Union Bidg. 
NEW YORK, 29 Broadway. 


It gives me much pleasure to renew my subscription to The 
Engineering Magazine. I find much of interest in it and note the 
continued improvement of up to date matter. 

W. A. McGONAGLE, Supt. Bridges and Buildings, 
Duluth & Iron Range Railroad Co., 


Du.utnu, MINN. 


Piease mention The Engineering Magazine when you write, 
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The Illustrations in this publication are all made 
by the above Company. 


mention the Luginecring Magazine when pou 
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PROFESSIONAL 


D. ASHWORTH, 
Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, PA. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 


made of Steam Engines. 


ISBET WINGFIELD, 
soc, 


M. c. 
Civil and Hydraulic 
414 Norcross Duane. Atlanta, Ga. 
.f§ Consulting Eng. for Water Wks. 
SPECIALTIES : { Inspection of Pipe at Foundries. 


c. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES. 
269 Dearborn Street, CHICAGO, ILL, 


ERNEST BERTRAND HUSSEY, 
Consulting Civil Engineer, 
SEATTLE, WASH. 

P. 0. Box 381. Offices, Dexter Horton & Co. Bank Bldg. 


” Expert Examinations, Surveys and Reports of any 
enterprise or property inthe Northwest Plans, Speci- 
fications, Estimates and Superintendence. 
Electric Railway Construction and Operation. 


Cable or | 


RITE for Rates for Pro- 
fessional Cards in The 
_ Engineering Magazine. 


FRANK NICHOLSON, 
MINING ENGINEER AND METALLURGIS§ 
P.O. BOX 515, PHCENIX, ARIZONA. 
Examines and reports on mines and mill and fur 
nace property. 


ADAMS, ALTON D., M.A.1. E. 


ELECTRICAL ENGINEER, 
Electrical mee Designed for all 


0. Box 1277, besten, Mass 


| 
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E. P. JENNINGS, 
Mining Engineer, 


Ironwood, Mich. 
REPORTS ON LAKE SUPERIOR IRON MINES. 


M. FARGUSSON, C. E., SOUTHPORT, 


Drainage, Irrigation, Water Powers, River and Harbor 


| Improvements, Canals, Railroads, Highways ; Surveys 


of all kinds; Cities laid out. 


LEWIS K. DAVIS. 


Mem. Am. Soc’y M. = 
Mem. Am. Ins, M. 
Mem. Am, Water Wonxs 


~Mechanical and Mining Engineer. 
SPECIALTIES ‘—HEAVY MACHINERY, POWER PLANTS AND FACTORIES. 


EXAMINATIONS, 


REPORTS, PLANS, ESTIMATES AND SUPERVISION. 


es BROADWAY, WEW TOR=. 


ELMER L. CORTHELL, 

Civil and Consulting Engineer, 
71 Broadway, New York City. 
Harbors, Railways, Terminals and large Bridges in 
the United States and other countries. Examinations 


and reports on grade crossing 
examinations of railway propery, 


Cc. M. CONRADSON, M.E. 


Consulting Engineer. 
Special Labor Saving Machine Tools, New and 
Original Designs of Lathes, Milling Machines, 
Moring Machines, Etc. 


ELECTRICALLY DRIVEN MACHINE TOOLS. 
MADISON, WIS. 


L. MCRAB, S. D, 


(Harvard.) 
Consulting Electrical Engineer, 
University of Texas, Austin, Texas. 
Electric Mining, Railway, Power and 
Lighting Plants. Estimates prepared for proposed 
installations. Reports on existing plants with @ 
view to improving their earning capacity. 


ALEXANDER POTTER, 


Civil and Sanitary Engineer. 


SPECIALTIES: Water Supply and Sewerage, Water and 
Sewage Purifications, Garbage D:sposai 


137 BROADWAY, - .- 
Lewis BLocK, - - 


NEw YORK. 
PITTSBURG. 


Please mention The Engineering Magasine when you wri, 
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PROFESSIONAL 


JULIAN KENNEDY, 


Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


BLAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 


ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 


HEATING FURNACES, GAS PRODUCERS, &c. 
Office of the LATROBE WORES. 


RITE for Rates for Pro- | 


fessional Cards in The 
Engineering Magazine. 


WM. 0. WEBBER, A. S. M.E., CONSULTING ENGINEER, 
79 Mason Building, BOSTON, MASS 


Power Plants and Factories, Steam Expert, Electric 
Transmission of Power, Shop Methods and Production, 
Power Tests, Hydraulic Engineering. 


Wa. H. BRYAN, Am. Soo. 
Mechanical ana Electrical Engineer. 


PECIALTIES: Water Works, Electric Light, Railway and 
Power Plants; Steam and Power Installations; Steam 
Heating ; Smoke Prevention. 
Cc ltation, E. inati Tests, Reports, Plans, Specifications, 
Superintendence and Purchasing. 


1 TURNER BUILDING, ST. Louis. 


Saooratory 


F. P. VANDENBERGH, B. S., M. D., F. C. S. 


R. A. WITTHAUS, A. M., M. D. 


ISAAC KEMOE, PH. D. 


CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. 
Water supplies a specialty, analyses and complete advisory reports, Co-operation with engineers in sanitary 
and geological surveys ; and in all chemical features of mining, metallurgical or other industrial engineering. 


Assays, analyses, processes, superintendence, counsel 


ERIE COUNTY BANK BUILDING, NIAGARA AND MAIN STS., BUFFALA, N. Y. 


C. T. GOODING, E. M. 
ME&TALLURGIST AND MINING ENGINEGR, 
TUCSON, ARIZONA. 


SPECIAL ATTENTION GIVEN TO THE 
CONSTRUCTION, AND OPERATION GF 
PER AND LEAD-GILVER MELTING PLANTS AND MINES, 
GAPERT GHAMINATION OF COPPER AND GILVER-LEAD PROPERTIOS 
A SPECIALITY. 


M. Am. Soc. C. E. M. I. T. °83. 


Wn. B. FULLER, 


Civiland Sanitary Engineer, 


53 State St., BOSTON, Mass. 


Waterworks, - Sewerage, - Buildings. 


EVERETTE’S JIINING OFFIGE 


[Pioneer Mining Geolugist’s Office of Pacific Northwest.} 


Mining Law, Mine Examinations, Metallurgy, 


Assaying and Analysis. 
‘“CONSULTING ASSOCIATE MINING 
ATTORNEY AT LAW." 

Will examine and report upon the 
“Title and’exact Value’’ of Gotp, Leap, Corrsm, 
Coat, Iron, Cray or other Minerat Prorertins, 

IN ANY PART OF THE WORLD. 
DR. WILLIS E, EVERETTE-1318 E Street, 
Tacoma, State of Washington, U.S. A. 


PITTSBURGH TESTING LABORATORY, LTD. 


Gro, H. Crarp, Chairman. 


Hunt, Vice-Chairman and Treasurer, 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPECIALTIES. 


fmapection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site. 


—=CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Oe.’s Testing Machines, Thatoher’s Slide Rules. 
Please mention The Engineering Magasine when you write. 
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MISCELLANEOUS 


CHELTENHAM MILITARY ACADEMY, 


OGONTZ (wean PA. 

On the Summit of the Chelten Hills, Bound Brook Route to 

New York. 

Unexcelled in the preparation of young men for 
leading colleges and scientific schools. Now repre 
sented by its graduates in HARVARD, YALE, 
PRINCETON, CORNELL, LEHIGH, TROY, LA- 
FAYETTE and UNIVERSITY OF PA. For illus 
trated circular or for soplicene blanks for '95-’96, ad- 
dress the Principal, JOHN C. RICE, Ph, D., Ogontz, Pa, 


Lowest Cash Discount: allowed on Archl- 
tectural, Scientific, Electrica), Mechanica), 
Industrial and Techni al Books. Cata- 


aes andi Discount Sheet Free. WILLIAM 
T. COMSTOCK, 23 Warren Bt,, New York. 


QTEAW explained RING 


E. Spangenterg, E. 

More than 2000 questions with argued answers 
and over 500 illustrations, 

as well as his Arithmetic, Algebra, plane and 
solid Geometry are sold by every Reliable Book- 
Dealer for 75 cents per volume, or will be sent 
»ostpaid, after receiptof price by the undersigned, 
Prospectus of 32 pages sent free on application, 
Laborer’s Instruction Pub Co. St. Louis Mo 


Catalogue, Mechanical, Elec- 


trical, Sanitary, Marine, Civil 
Engineering, Manufactures and 
Industries, 128 pages, by mail 5c. 
Spon & CHAMBERLAIN, 12 Cort- 
landt Street, New York. 


REULEAUX’S CONSTRUCTOR. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN, 
Fay F. Reuleaux, 


Translated by Henry Harrison Suplee. 


Authorized Edition. 
Handsomely Bound in Cloth, 
Size12x9in. - - pp xviii, 312. 


With Portrait and over 1,200 IIlustrations. 


PRICE $7.50 


Sent by express, prepaid on receipt 
of price. 


Order by mail, direct from 
H. H. SUPLEE, 
339 WesT CHELTEN AVENUE, 
Philadelphia, Pa. 


Harvard University. 
LAWRENCE SCIENTIFIC SCHOOL. 


This s 
the following departmenteta 
Civil Engineering, Mining Engineering, 
Topographical Engineering, 
Electrical Engineering, Chemistry, Geology, 
Sanitary Engineering, Biology, General Science, 
Highway Engineering, Sci for Teach 
Mechanical Engineering, and a course in 
Anatomy, Physiology and Physical Training, 
The annual fee for each of these 
courses is one hundred and fift 


dollars. For programme and other 
information, 


Address N.S. Shaler, Dean, Cambridge, Mass, 


Wir for Special Rates 
for School Advertise- 
ments in THE ENGINEERING 
MAGAZINE. 


TRANSITS, 
LEVELS, 
COMPASSES, 


New and second hand, 
Catalogues and price lists free. 
EVERY REQUISITE FOR 


Architects, Civil and Mining Engineers. 


THE BRANDIS SONS CO., 
Surveying and Engineering Instruments, 
154 to 756 LEXINGTON AVENUE, 
Catalogues sent on application, © BROOKLYN, N. Y, 


47S JET BLACK-5S.&H.WATERPROOF INDIA jn 
wow maot 
Geater doce not heap thie tak 
NEDER & SONS, Philadelphia, and 
will send you a full bottle. 


HIGH ART ENGINES. 
The Celebrated 
IDEAL, 


Built by 


A. L. Ide & Son, 


Springfield, ills., 
- U.S. A. 


| Catalogue E on application illustrates modern direct 


See Review in February Issue of Engineering Magazine, | connected apparatus. 
Please mention The Engineering Magavine when you write, 
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WANTED .° FOR SALE 


A MEDIUM OF EXCHANGE FOR THE PATRONS OF 


THE ENGINEERING MAGAZINE 


The uniform charge for advertisements inserted in this Department is 10 cents a line for each inser- 
tion, payable in advance. In preparing advertisements count each seven words a line, 
and allow three lines for a display heading if that be desired. Remittances 
yer transient announcements may be made in postage stamps. 


MACHINERY For SALE 
THE GARVIN MACHINE CO., 


9 & 11 LAIGHT STREET, NEW YORK. 


Manufacturers of and Dealers in 


METAL WORKING MACHINERY. 


A LARGE STOCK OF 


New and Second Hand Tools always on hand. 


Here are some BARGAINS in Second Hand: 


24 inch Hendry Friction Shaper. | 1 12x 5 Ballou Patent Engine Lathe. 
No. 2% Pratt & Whitney Screw Machine. 1 No. 2 Brown & Sharpe Universal Grinding Machine. 


1 

1 

1 No.1 Garvin Universal Milling Machine. 1 No. 2 Brown & Sharpe Automatic Screw Machine. 
1 No. 2 Pratt & Whitney Lincoln Miller, 


Complete list, descriptions and prices furnished on application. 


SECOND-HAND MACHINERY. 


1 Iron Planer, 60 in x 60 in, x 16 ft., 4 heads, Betts. Re-laying Rails, Locomotives, 

1 Iron Planer, D. W. Pond, 26 in x 26 in. x8 ft. 

1 Iron Planer, 36 in. x26 in x7 ft. of all patterns and gauges, Passenger and Freight 
1 Iron Planer, 16 in. x 16 in. x 3 ft. Cars, Machine Tools, Engines, Boilers, Pumps and 
I y ine Lathe, L. W. Pond make, 18 ft. x 53 in. | Machinery of all sorts, new and second hand, for 
I Pit Lathe, sale at bargain prices. 

1 Engine Lathe, 30 in, x 14 utnam, | 

1 Engine Lathe, 26 in. x ro ft., D. W. Pond make. THOS. P. CONARD, 

3 Engine Lathes, 15 in. x6 ft., D. W. Pond make. 

1 Drit 


206 Walnut Place, - Philadelphia. 


50 in. Farrell Pulley Lathe. 
each No. 20 Bliss Press. 
Heavy Roll Lathe. 
2000 Ibs. Steam Hammer, Ferris & Miles. 
Complete iron work in perfect condition, 300 feet, 
ists sent. NEW YORK yo gn gE y. | single track railroad bridge, with hand-turning 
1ighway span. Weight of iron, 410,500 pounds; built 
150 Hi P E N Gl N E by Detroit Bridge & Iron Works. Taken down care- 
“ . * | fully and stored at Toledo, O. Can furnish blueprints 
Purchasing Agent Penna. Co, 
1012 Pittsburgh, Pa. 


Machine, 45 in., “yy F.; 1 28 in., B. G. 
both New Haven. 
sand’ Foundry Cranes. | FOR SALE 
eavy Power Rail Shears | seiiaiiaiiaeeadads 
1200 lbs. Steam Hammer. | D RAWBRI DG E 
350 lbs. Steam Hammer. 
arrangement. ‘The bridge is 14 feet clear width, 
| for heavy traffic, but would make a fine 
2ND HAND. = H. O. HUKILL, 
KIND: WESTINGHOUSE 
COMPOUND PosiITIONS OPEN 


| 0 PE for young mechanical 
1 POSITI 0 engineer with thirty 
The Scranton Supply y Machinery Co., | thousand dollars in the manufacture of perfor: ated 
| mining screens and general engineering business. Ad- 
SCRANTON, PA. 963 | dress, B, care of ENGINEERING MAGAZINE. 1o0ll 
Please mention The Engineering Magatine when you write. 
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MISCELLANEOUS 25 


SITUATION WANTED 


SITUATION WANTED —With construction com- 
pany or engineers, by a civil engineer and practical 
mechanic, of business experience, as superintendent of 
construction, inspector or in other capacity. Address 
S. W., ENGINEERING MAGAZINE. 


MiscELLANEOUS 


Who can think 


WANTED-—AN IDEA. <2" hiv 


thing to patent? Protect your ideas; they may bring 


BOUND 
VOLUMES. 


The Engineering 


you wealth. Write JOHN WEDDERBURN & CO., | 
Patent Attorneys, Washington, D. C., for their $1800 


prize offer, 


LOUISIANA 


RED CYPRESS. 


(35 “Foun 


MICHICAN 
WHITE PINE. 
Sale { 16 Meovag 8t., New York. 
88.8. Market St., Restes. 
321 Vine Bt., Philadelphia. 


I find the Engineering | 


Magazine very pleasant and 
profitable reading and you 
can count on me as a_ per- 
manent subscriber. 
HARRY B. ROSS, 
Mechanical Draughtsman, 
Beloit, Wis. 


Magazine 


beginning with Vol. II. are de- 
livered at the following 
prices : 
Half Morocco, - $3.00 per Vol. 
Half Russia, - 2.75 “ “ 
Half American Seal, 2.75 “ “ 
Full Sheep, - ion 
Complete files of any volume 
(provided the copies are in per- 
fect condition) will be taken in 
exchange upon payment of the 
following charge for binding, 


namely : 
Half Morocco, - $1.50 per Vol. 
Half Russia, - 
Half Americau Seal, 1.25 ““ “ 
Full Sheep, - * 


Charges should be prepaid 
on copies forwarded forexchange. 
Remittances should accom- 
pany each order as we do not 


_ open ledger accounts for books. 


Please mention The Engineering Magazine when vou write 


We offer a premium for some 
of the numbers of Vol. I. 
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7 RAILROADS 


For a Change in Location? 


If you are not satisfied with your present site, or if 
gou are not doing quite as well as you would like to, 
why not consider the advantages of a location on the 
Milinois Central R. R. or the Yazoo & Mississippi Valley 
R. R.? These roads run through South Dakota, Min- 
mesota, lowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, Mississippi and Louisiana, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


AND 


INTELLIGENT HELP of all KINDS 
MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a 
copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
debt, death rate, assessed valuation of property, tax 
rate, annual shipments, raw materials, industries de- 
sired, etc. 

To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 

laces on the lines of the Illinois Central R. R., which 
és the only road under one management running 


through from the North-Western States to the Gulf of | 


Mexico. GEO. C. POWER, Industrial Commissioner 
§. C. R. R. Co., 506 Central Station, Chicago. 
4-2-'94- 


JHE PICTURESQUE 


VALLEY RAILROAD 


HAS—, 


Solid Vestibuled through train service, between 
New York, Philadelphia and Chicago, via 
Niagara Falls. 


Dining Cars on the European Plan. 
Double track ballasted with stone. 


Locomotives in all of which hard Pennsylvania 


anthracite coal ts used exclusively, thereby | 


giving a passenger service thal is free from | 


the annovance of smoke, dust or cinders. 


For its patrons, all lovers of ease, comfort and 
«<onvenience in traveling, who have once been 
over its line, and all freight shippers who re 
<juire fast and careful service who have once 
tried it. 


Elegantly illustrated printed matter descriptive 
of its line, which will be sent free, postage 
prepaid, on application to Chas. S. Lee, 
General Passenger Agent, Philadelphia, Pa. 


CINCINNATI 
DIANAP ON 90 


DETROIT,“ 
CHICAGO / 
TOLEDO 
TONTOGANYA 
TM ORE 
DESHLERA 
ONON pet pHos FINDLAY 
CELI ONETA 


VERSAILLS SIONEY 
COVINGTO! QUA 


WEST MILTON 
[ON 


Gotia through trains between Cincinnati, Toledo 
and Detroit. Vestibule Trains between Cin- 
cinnati, Indianapolis and Chicago. Through car 
lines from Cincinnati via Indianapolis to St. Louis, 
also from Cincinnati via Indianapolis to Decatur, 
Springfield, Ills. and Keokuk. 
The finest equipment that runs. 


D. G. EDWARDS, WM. M. GREENE, 


General Passenger Agent, General Manager, 
CINCINNATI, OHIO, 


ARE... 
YOU GOING 
UP THE STATE? 


A trip will do you good. If 
you select the proper route, — 
all 


WEST*~SHORE 
=KAILKOAD= 
trains are fast and luxurious. 
But the National Express — 
Limited—leaving New York at 
7:30P. M. arriving Buffalo 7:40 
A. M., is the fastest evening 
train out of New York. Try 
itand be convinced by personal 

experience. 


Please mention The Engineering Magazine when you write. 
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MISCELLANEOUS 


valuable Furniture, 


are secured Filing 
by using Cabinets, Etc 


Eastern Branch: CINCINNATI. 


42 Beaver Street, NEW YORK. 


THE The Mo Company,_» 


og Marine Machinery and Steam Yachts 


ON HAND AND BUILT 
TO ORDER. 


MARINE IRON WORKS, 
Clybourn and Southport Aves., 
CHICAGO, ILL. 


In this day of excellent literary production there is felt to 
be an ever growing need of such a publication as the ENGINEERING 
Macazine. So much is being written on every subject, and it is 
so scattered, that it is impossible to keep posted on the literature 
even of one’s special subjects except with the help of just such a 
systematic guide as is furnished by your Magazine. 


Drew INGALL, 


Mining Engineer to the Geological Survey of Canada, 


KYANIZINGC PLANT 


—FOR THE— 


PRESERVATION OF LUMBER. 


Capacity of tanks, 150,000 feet. Splendid equipment. Good railroad facilities. Prompt service. Thorough 
and careful treatment. Address all Correspondence to 


OTIS ALLEN & SON, - LOWELL, MASS. 


Please mention The Engineering Magazine when you write. 
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Manufacturers of machinery, steam engines, pumps, and steam regulating 
specialties of every description, who will take up the subject of advertising 
within the next few months, will find it to their advantage to investigate the 
standing of THe INDIA RusBER WorLD as a medium for reaching the rubber 
manufacturers throughout the United States, and in England, France, Germany 
and Northern Europe. Few people have any conception of the extent and im- 
portance of the rubber industry, and fewer still appreciate the fact that it is grow- 
ing so rapidly that its proportions have more than doubled in ten years. 
America is far in the lead in the manufacture of rubber goods of every descrip- 
tion, and as THE INDIA Rupper Wor-o is the sole representative of the industry 
in the United States, its pages are closely scanned by the active men of the 
trade all over the world. 

The business is builded upon Goodyear’s discovery of Vulcanization, 
which is accomplished wholly by steam, and hence a rubber mill is a very 
wilderness of hot and powerful machines. 

Efficiency and economy of steam plant are so absolutely essential to suc- 
cess in the business, that every improvement and every possible device for 
keeping automatic record of the hourly conditions of the plant, is employed. 
For these reasons rubber manufacturers are ready and constant buyers of steam 
plant equipment, and once secured they make very valuable customers. 

The results obtained by those who have given some attention to the field 
can be very clearly shown. 


From the W’. A. Harris Steam Engine Company, Providence, R. J. 
“We now have an aggregate of 10,010 horse power of the Harris-Corliss engines at work in the rubber trade.” 


From the Western Linoleum Company, Akron, Ohio. 
“We have been both surprised and gratified over the results of our advertising in the InpIA RusBER WorLp. 
it has made us customers in all parts of the United States, and in many European cities besides.” 
From Mason Regulator Company (Steam Specialties), Boston. 
“ The INDIA RUBBER WoRLD has given us better results in proportion to the money invested than any other 
paper that we have ever used, It has sold goods for us all over the world.” 
From Hohman & Maurer ( Thermometers), Brooklyn, N. Y. 
“Through the advertisement we have been able to reach many Manufacturers cf Rubber Goods, Insulated 
Wire and kindred products, at home and abroad, hitherto unknown to us and have received many inquiries and 
orders from the same, your paper being mentioned in each case." 


From Boomer « toschert Press Company (Power Presses), Syracuse, N. Y. 
“The INDIA RUBBER WoRLD has brought us more substantial returns than any advertising we ever did in the 
same time." 
From Lorain Manufacturing Company ( Brass Work), Cleveland, Ohio. 
“We regard The INDIA RusBER WoRLD, not only among the best, but the very best advertising medium we ever 
used.” 


Sample Copy and Prices on Request. 


THE INDIA RUBBER PUBLISHING CO., 


Times Building, New York, U. S. A. 


Op 
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->>5>5> BELTING, PACKING, HOSE, Etc. 


[EVIATHAN BELTING + 


Tested under the hardest possible conditions and proved 
by years of service to be the best possible belt 


FOR HEAVY DRIVING OF ALL KINDS. 
Proof against Heat, Steam and Water. 


Strength, Durability and Traction Power Unequalled. 
SOLE MANUFACTURERS, 


MAIN BELTING Co., 


9890-1236 CARPENTER ST., PHILADELPHIA. 
2468 RANDOLPH Sr., CHICAGO. 


120 Peart ST., BOSTON. 
Send fer Price-Lists and Samples, 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 
J. O. STOKES, Treasurer anp Ganerac Manacer, 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


Black Seal,” “White Cross,” “Tiger,” “World.” 


“Black Seal,” ‘““White Cross,” “Tiger” and “World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


MOULDED GOODS A SPECIALTY. 


THE MANHATTAN RuBBER MAN’r’aG Co. 


Cable Address: ‘ MiALOGIA." Telephone; 2965 CORTLANDT. 
UB, 


N Rubber Hose. Emery Wheels. Bicycle Tires: 
Rubber Belting. Rubber Tubing. 


STEAM PACKING. GAR SPRINGS. 

OATS AND MATTING. LINEN AND COTTON HOSE. 
= 

y ALL KINDS OF MECHANICAL RUBBER GOODS. 


As Factories: Passaic, N.J.,on D. L. & W. R. R. Offices : 64 Cortlandt St., N.Y. 


ys Pittsburgh Agent, J. Goldthorp, Westinghouse Building ; Philadelphia 
Agent, Robt. Bissell, 133 North 7th Street; Boston Agent, Ireson Rubber 


Co., 7 High Street; St. Louis Agent, Peters Rubber and Supply Co., 511 North 4th Street. Write for Prices. 
Please mention The Engineering Magazine when you write. 
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ELECTRICAL 
ARC LIGHT POWER 


Tp, 
Ap LAMPS “hb 


O 


ARC CUT-OUT ON 
BOXES. 


FORT WAYNE 
ELECTRIC 
CORPORATION 


Fort Wayne 


INDIANA. 


Cincinnati, O. : 402 Neave 


San Antonio, Tex. : 207 La- 


St. Louis, Mo, : 60 Turner 


Rochester, Power Bldg [> TRANSFORMERS, 
Columbus, 0.: 57 E. State St. Wo 
_ Building. Tp 
Omaha, Neb.: 104 Bee Bldg. Gz 
INSTRUMENTS. 


New Montg'm'ry St. METERS, 4 
New Orleans, La.: Southern 
Minneapolis, Minn. : N. Y 

Please mention The Engineering Magazine when you write. 


Pittsburgh, Pa. : 405 Times 
Electric Mfg. & Supply Co. > STATION 
Life Building. 


A 
if 
4, 
R 
~ 
= 


ELECTRICAL 


Shawhan-Thresher Electric Co., 


Manufacturers of 


ELECTRICAL MACHINERY 


Direct Connected Type. 


COMPLETE INSTALLATIONS FOR 


Electric Lighting and 


Transmission of Power. 


WRITE FOR ESTIMATES. 


SHAWHAN-THRESHER ELECTRIC CO., 
DAYTON, OHIO, U. S. A. 


Please mention The Engineering Magazine when you write, 
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MISCELLANEOUS 


Protected by the Important 


Compartment Washing Patent. 
Successive or Simultaneous Washing. 


Continental Filter Go. 


44 and 48 Wall St., WN. Y. City. 


For Cy, Town and Village Waters-Works, Mills, Factories, 
ol 


tels, Dwellings, Laundries, Baths, etc., etc. 
The CONTINENTAL is the Simplest. 
Most Efficient and Economical. 


Double Filtration—Simplest and Most Efficient Process of Washing Filter Beds. 
WE REMOVE ALL TASTE, COLOR AND ODOR, 
AND RENDER WATER PURE AND SPARKLING. 


Special Attention Given to Large Filtration Plants. We Make Tests on 
the Ground for Large Plants. 
SEND FOR TESTIMONIALS AND PRICES. 


The True Story of the 
Premo Camera 


Can not all be told in one advertisement. 
It is too much of an instrument to be 
dismissed in a few words—has too many. 


----ROAD TOOLS.... 


features differing from other cameras. 


But if you are thinking about buying, we 

Austin Rock Crusher.—The jaws having com- 

pound oscillating movement, the crushing of rock is 

tailed description, with specimens of the | continuous. Embolies an entirely new principle 

; whereby weight is reduced, capacity increased, less 

work, and answer any question you | power required, and life of crusher prolonged. 
may ask. Awarded first medal at the World's Fair. 


shall take pleasure in sending you a de- 


Complete, compact, practical, up to date in 


every particular, the Premo answers 
every photographic purpose. $10 to 


Sso, 


ROCHESTER 
OPTICHL 
COMPANY, 


South Austin Reversible Roller.—Has anti-friction 
roller bearings. No weight on horses necks. Is re 


Rochester, versed or brake applied by driver without leaving his 
seit. Lightest draft and most easily handled. 1% to 
* Y 8ton. Awarded first medal at the World's Fair, 
ote Also manufacturers of a full line of Road Makin 


| Machinery. F.C. AUSTIN MFG. CO., CHICAGO, 


THE GREAT BALL NOZZLE-King of Fire Fighters. 


No Back Pressure 
No Bursting Hose - 
Easily Handled by One = 


THE BALL DOES IT ALL. 


Increases Efficiency of Fire Departments ae” Gee 
Straig Stre 
100 Per Cent. Spray and Shut-off. 
The Ball remains against pressure without the guard, thus permitting the flow of 
the same volume of water as the straight pipe ad creating a powerful spray. 
It is the most important addition that has been made to fire equipment since fire 
fighting became a science. It covers a large area quickly with a sufficient volume of 


No. % inch water to quench flames without serious damage to interior property. It furnishes a 
Ball Nozzle Lawn shield to firemen, rendering their work less hazardous. 


Spray AMERICAN BALL NOZZLE CO., Sote Manutacturers, 837-847 Broadway, N. Y. 
Shut-off. Branch House: 235 Sutter Street, San Francisco, California. 


Please mention The Engineering Magazine when you write, 


Factory Ball Nozzle, 
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MISCELLANEOU S 


West Shore R.R. Freight Houses, - Weehawken, N. J. 
COVERED IN 1892 WITH 


WARREN’S ‘ANCHOR BRAND” NATURAL ASPHALT ROOFING. 


sg Roofing is also in use by Boston & Albany R. R., Pennsylvania R.R , New York, New Haven & Hart- 
ford R. New Vork Central & Hudson River R. R. We shall be pleased to furnish samples of our Anchor 
Brand Aha Cement and Feit that have been in use for oF pee and are still in good condition. 

Send for circulars, samples and estimates on work to 


WARREN CHEMICAL AND | MPG. co., 73 Fulton St., New York, U.S.A. 


THe OSKewv@.+ + 
+ Springfield, Ohio USA. 


JULIAN SCHOLL & CO., New York Agents, 126 LIBERTY ST. 
HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


WORK 


Machine 
General Office and Works, Harrisburg, Pa., U. 8. A. 


The Harrisburg Double 
Engine Road Rollers 


For Fine and 
Substantial Service 


W.R. Fleming 


Philadelphia, 701 Betz Bld’g, 
Boston, 620 Atlantic Ave., 


Yorz, Mail & Bla’g. 


Wallace Stebbins, 3altimore, 111 E. German St. 


THE ODORLESS EXCAVATING CO. 


MANUFACTURERS OF 
Pumps and Apparatus for Cleaning i 
Vaults and Cesspools. 4) 
Send for Catalogue and rice List. i 


64 FEDERAL ST., BOSTON, Mass. 


Engineering Magazine when you write, 
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MISCELLANEOUS @@e<~ 
BUFFALO STEAM HOT BLAST APPARATUS 


For Heating 
and, Ventilating 
Mills, 
Factories, 
and all 
Large Buildings, 


| Unexcelled 


for all 
Drying Work. 


Buffalo Steel Pressure Blowers, Exhausters, Upright and Horizontal Single and Double Engines, Forges, Etc. 


BUFFALO FORGE COMPANY, Cor. Broadway one FALO MY US. a 


Chicago Office, 2?% and 24 West Randolph Street. 


AUTOMATIC WATER TANKS 


SAVE ALL PUMPING EXPENSE 


AT R. R. WATER STATIONS. 


1,000 CALLONS THE AUTOMATIC WATER TANK CO, 
PER MINUTE. 143 Liberty St., New York. 


PRESERVATIVE PAINT 


....FOR IRON AND WOOD.... 
Will not dry out or peel off. 


The most penetrating, durable, preservative in the market. 


CHICAGO Orrice. THE STAN DARD PAINT co., 2 Liberty Street, 


186-168 FirtTH ave. SOLE MANUFACTURERS. New York, N.Y. 


MANVILLE COVERING Co. 


MILWAUKEE wWiS. NORRISTOWN, PA. 

MANUFACTURERS OF 

— ASBESTOS CEMENT, 
SHEEP WOOL CEMENT 

and SECTIONAL COVERINGS 


For ite ond <2 Low Pressure and 
ater Service. 


MOORE'S ANTI-PRICTION DIFFERENTIAL CHAIN PULLEY BLOCK. 


A New M« vement! A Perpetual wk 
Compound Lever! Powerful, Simple ; 
and Durable! Light, Compact and ¢ 
Strong! One Man can Lifttothe Full % 
Capacity of the Block! Self-Sustaining 


atAny Point! Lowers FreelybySigh 
Pull upon the Hand Chain! The Block - 
Always Hangs Plumb! 


MOORE MANUFACTURING AND FOUNDRY CO., - MILWAUKEE, Wis. 
Plaase mention The Engineering Magazine when you write, 
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MISCELLANEOUS 
NO MORE GARBAGE CANS 


to poison the air and become a nuisance. All the 
kitchen refuse turned into fuel for the morning fire { 
quickly, cleanly and easily by the : 
HOUSEHOLD GARBAGE CARBONIZER. | 
A practical, simple, efficient sanitary and inexpensive 


device, that converts the garbage into charcoal without 
offence or trouble, and with no interference with the 
stove or the draft. ' 


Endorsed by Sanitary Authorities. 
Recommended by Health Officials. 
Adapted to any style of stove or Range, and for : 
any Family or Building. Bol 


Send for W.F. MORSE &CO., a 
Catalogue. 58 PINE ST, NEw Yorx. . 


CORRUGATED FURNACES, 


ALSO MORISON SUSPENSION FURNACES, 


For Marine and Landg 
Gollers. 


CONTINENTAL IRON WORKS, NEw YORK. 


Hoisting WESTON co 
ano MINING NEWARK, N. J. 
Engines 


WRITE 
FOR 
CATALOGUE 


ee 
Voltmeters, Ammeters, Wattmeters, 


Ww A. OROOK BROS. CO,, NEWARK, N, J. | strictiy nigh Grade. Recognized as Standards. 


“RUBY” PACKING. 


THE BEST BEARS 
THIS TRADE MARK 


Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN SPIRAL 


Piston Packing _Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


NEW YORKBELTING& PACKING CO.:TD 


PIONEERS AND LEADERS fs PARK ROW, NEW YORK. 


SEND FOR 
CIRCULAR. 


Please mention The Engineering Magazine when vou write. 


ole Manufacturers in the United otates. 
a 
co. 
7 CARO 
RS RUBY | 
485 
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THE DEANE OF HOLYOKE. 


SINGLE 


DUPLEX 
COMPOUND 
TRIPLE EXPANSION 


THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS. 
New York. Boston, P hile adelphia. Chicago. 
Write for ** The Deane Specialties.” 


THE WALKER “> | 


Engineers, Founders and Machinists, 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACBINERY, Generators 
Cable Railroad Machinery, Machin Moulded and Cut Gearing of all Sizes a Specialty. 


> 


4 
(COMPOUND PUMPING ENGINE, 100 GALLS, PER MINUTE.) 
Manufacturers of Including Pumps, AccumuLators, Motors, Bacance Vatvas, 
i Cranes, ForGinc, FLANGING AND STAMPING Presses, SHEARING 


Patent Hydraulic Machinery. Macuinery, SING Le AND PuncHInG Macuines, Bloom 


AND Bittet SHeARING PLanTs, and 


COMPLETE PLANTS FOR BOILER AND (GnIDGE BUILDING. 


PUMPS 
our SPECIALTY 


JEANESVILLE IRON JEANESVILLE, PA. 
I am so well pleased with The Engineering Magazine that I wish to continue 
: taking it. 


THEO. HARTMAN, Supt. Public Works, Little Rock, Ark. 


Please mention The Engineering Magazine when you write, 
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ih Smith-Vaile 


PUMPS 


FOR EVERY POSSIBLE OUTY. 
The only Pumps with Patented Removable 


Water Cylinders and Adjustable Water Pistona, 


LESS WATER SLIPPAGE THAN IN 
= OTHER DUPLEX PUMP. 


ND FOR ILLUSTRATED JATALOGUE, 


Bere & Snith- Yale 


SEW YORE, 110 Liberty St, CHICAGO, 63 8. Canal St. DAYTON, Geant 


THE LAIDLAW-DUNN-GORDON CO. 


General Offices, Southeast Corner Pearl and Plum Sts., Cincinnati. 
Factories, T'weedvale, Hamiltom Co., Ohio, U S. A 


BUILDERS OF 


Steam Pumping Machinery =... 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 
Water Works and Sewerage Machinery. 


CORRESPONDENCE SOBICITRBR 


Branch Offices. 


New York: 136 Liberty St. 
Philadelphia: 45 N. Seventh St. 


Pittsburgh: 410 Lewis Block. 
Chicago : 68 & 70 South Canal St. eon 
Cleveland : 30 $. Water St. { 7 
London, England: Hayward, Tyler & Co, 


‘PuMP 


Please mention The Engin ing Magazine when you write, 
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STEAM PUMP WORKS 
Foote 23” $T. 
q 


The American 
Well Works, 


Two-Stroke Vertical Steam Pumping Engine. 


é TROY,N. Y. 
5 ROSS REGULATOR 
VALVES, for steam and water. 
— = : Will control the flow and 
1 tain any desired pressure. 
AIR LIFTING PROCESS when very large For car heating it hasho equal. 
capacity is required ; also Lightning Well No a mp ated pom. is 
; ; ry -_ ies easily unders ooc t is dur- 
Sinking Machinery for all dutie low in. price. ond 
BRANCH HOUSES: Made in sizes from 1 
> 12 inches 
CHICAGO, ILL. DALLAS, TEX. : 

A. H. MCNEAL |. SNOWDEN HAINES 

PRESIDENT. SECRETARY AND TREASURER. 


THE McNEAL PIPE and FOUNDRY CO., 


PUMPS, 


rontverny(’ CIN CIN NATI. PRICE LIST | 
SERVICE ‘FACTORY OFPICE 46 CENTRAL AVE- ON APPLICATION 


FO ES 
PULGOMETER STEAM PUMP CO. SOLE OWNERS: NEW YORK! 


(COPYRIGHTED 1891) 


£ LATEST AND BEST 
Drilling Machines, 
AURORA, ILL. we 100 feet to 2000 feet. 
Manufacture and 5 
Will Install = 
2 LOOMIS 
STEAM 
PUMPING 


Both Single and 
Two-Stroke, 


FOR 


Deep Artesian Wells. ROSS VALVE 


BURLINGTON, N. J. 
CAST IRON PIPES for Water and Gas. 


Large Cylinders. Flange Pipes. General Foundry Work. 


Prease mention The Engincering Magazin: when you write 


‘The H. Mo GOWAN G2 

| 

| 
| | 
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MUNICIPAL 
CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged Pipeand rome, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & SON, 
Selling Agents, Utica, N. Y. Manufacturers of Lead Pipe and Plumbers’ Materials. Wholesale Eastern 
aceeniss Akron Vitrified Sewer Pipe. 


RIVETERS — Fixed and Portable. 
PUNCHES, SHEARS, 
PRESSES and LIFTS. 
? TRAVELING and JIB CRANES. 


SEND FOR PAMPHLET. 


R. D. WOOD & CO, (eric. 


400 CHESTNUT ST., PHILADELPHIA, PA. 


THE OHIO PIPE CO. 


———COLUMBUS, OHIO. 
OAST IRON PIPE OF ALL KINDS. 


LOCOMOTIVE AND CAR CASTINGS. 


_THE UNION SEWER PIPE COMPANY 


STANDARD ; 
Thoroughly Vitrified 
and Salt Glazed>— | 


AKRON, OHIO, U.S.A. 


EXTENSIBLE SEWER BRAGE 


With Ball-bearing Shoes. 
If you want to buy or sell 


second-hand machinery, if you 


want help, or if you want a posi- 


tion, advertise on page 24. An Invaluable tool for use in Excavations of 
WRITE FOR CATALOGUE 
THE DUNN MFC. CO., Lim., 


Sole Owners of Patents, 
PENN BUILDING, - PITTSBURGH, PA. 


Please mention The Envinsorine Magazine when vou writt 
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MUNICIPAL 


Cranes, 
Water and Gas Pipe. 


For special information and prices, write Pp 


The Addyston Pipe and Steel Co., 


Cincinnati, O. 


Gompany, 


NEWBURGH, N.Y. 


High Pressure, 
Gate, Angle, 
Check, and 

Back Pressure 
Valves, 

Flange Fittings, 
Separators, and 
Expansion Joints. 


All of our own 


manufacture, 


Complete Power Plants 
Furnished and Erected. 


CHAPMAN VALVE MANUFACTURING COMPANY, 


« 


General Office and Works, 
INDIAN ORCHARD, 


Manufacturers of 


Valves and Gates for Water, Gas, Steam, 


Oil, Acid, Ammonia, &c., also Gate 


Fire Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 


Pressure STEAM, 125 Les. PRESSURE AND Upwarbs. 


Treasurer's Office, 
72 KILBY STREET, 
MASS 


Chica 
24 LAKE 8T. 
New 08, 
28 PLATT 8T. 


BOSTON 
8t. Louis Office, L M. RUMSEY, MFG. 00., 810 810 North Second 


THE CRANE HIGH PRESSURE | 


pressure ot 
The stuffing boxes 
Valve 


as ‘* Crane’s Hard Metal,” 
Catalogue sent upon application. 


San Francisco. 


WEDGE GATE VALVES. 


These Valves are extremely heavy 
200 lbs, steam per square inch, 

They have removable seats which are practicad, 

can be repacked without shutting off steam. 

The stems are larger and bodies heavier than those of any other 


and will easily stand a working 


The seat rings and wedge faces are made of a special bronze, known 
which is nearly as hard as steel. 


New York. St. Paul. 

Philadel pn. CRANE COMPANY, _ Wineapous. 
ansas City Dalath. 

Los Angeles. CHICAGO. Omaha 


Portland, Ore. 


Please mention The Engineering Magazine when you write, 
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->>>5 MINING MACHINERY 


The Great “JEDDO” Tunnel Completed. 


This remarkable Tunnel 7x 11 feet and 5 miles long to drain 
some of the largest Coal Mines near Hazleton, Pa., has just been 
successfully completed. 


INGERSOLL—SERGEANT Rock DRILLS AND AIR COMPRESSORS 
have been used exclusively during the entire progress of the work and 
some remarkable records for fast tunnel driving have been made. 

In December, 1893, the heading was driven 323 feet in 27 days, 
working 2 shifts of 10 hours each, and driving full secticn with two 
INGERSOLL —SERGEANT 3} INcH DRILLS mounted on columns. 


In May, 1894, 308 feet were cleaned up in one heading and 3014 feet in the other. 
In June, 1894, 305 feet were cleaned up in one heading and 300 feet in another. 


Compressed Air was supplied by INGERSOLL—SERGEANT ‘‘ STRAIGHT LINE’? AIR Com- 
PRESSORS of the most approved type, and the air was conveyed for a distance of 10,860 feet from 
Compressor to Drills. 


For Illustrated Catalogues and full Information Address: 


The Ingersoll- Sergeant Drill Co., 


“tucoe’ 20 Cortlandt St., New York. 


THE GRIFFIN 


The Only Perfect Pulverizer 


Of QUARTZ, COLD OR SILVER 
ORES, PLUMBACO, PORTLAND 
CEMENT, PHOSPHATE ROCK, 
FOUNDRY FACINCS, And All 
Other Refractory Substances. 


Will work either wet or dry, and deliver finished 
roduct. Capacity 3 to 4 tons per hour on Phosphate 
ock, 1% to 2 tons per hour on Portland Cement, 

Quartz or Ores, depending on hardness of material to be 
pulverized and fineness of product. Grinds from 30 to 
250 Mesh with equal facility. 


No Journals in Grinding Chamber. Ball rigid on shaft having direct positive 
action on material. Minimum power produces maximum amount of product, It 
is absolutely guaranteed’ in every respect, both as to construction and capacity. 
First cost, wear, and operating expense much less than stam mills, Large number 
of in use on different materials with positive success in every ins’ 


GORRESPONDENCE SOLICITED, AND WLLUSTRATED 
QCRIPTIVE PAMPHLET FURNISHED APPLICATION TO i 


BRADLEY PULVERIZER CO., 92 State St., Boston, Mass. 
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The builders of the 
Heaviest Machinery for the 
largest and most successful Mining 
Companies in the World are 


FRASER & CHALMERS, 


Fulton and Union Sts. 
Chicago, Ill. 
U. 


Among thousands of plants for steam power, hoisting, pumping, milling, 
concentrating, smelting and ore treatment installed by them, only a few can 
be mentioned. 


Stamp Mills. 


Among the latest is the : 
Alaska Mexican Mill, but 
over 3,000 stamps have 
been supplied for South § 
Africa, over 1,000 for & 
Colorado, over 1,000 for § 
Montana, over 1,000 for 
Mexico, etc., etc. 


Riedler Pumps 
and Compressors 


for Boston & Montana, Butte 
& Boston, Montana, Solvay, 
Process, N. Y., Milwaukee 
Mining, Idaho, Horn Silver, 
Centennial-Eureka, Utah, 
fo.) Rand Mines, Africa, and 
Sd other Companies. Lincoln 
i Park, Chicago, City of Port- 
Bland, Oregon, Tiger Mine, 
Idaho, Mohawk Mine, Ari- 
Ma zona, Coal Dept’s, Penna. R. 
mR. and Del., Lack. & West. 


R. R., ete. 
Copper Plant__-—*> PERFORATED METALS 


for Anaconda, Copper Queen, Salt Lake A SPECIALTY .... 
City, Nichols Chemical, United Verde, : 
and Standard S. & R. Companies. 


Catalogues on Request. 
Telegraphic Codes Used. 


FRASER & CHALMERS, 
A. B. C, 4th. 
London, Ed., Moreing & Neal and Bedford McNeill. 


Please mention The Engineering Magazine when you write, 
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AIR anp GAS COMPRESSORS. 


BVA 


PRESSURES. 


THE NORWALK IRON WORKS CO. 


CIRCULARS. 


SOUTH NORWALK, CONN. 


The above cut illustrates a small size duplex compressor, having compound air 
cylinders with intercooler, and compound steam cylinders fitted with Meyer cut-off 
valves. This is the best and most economical type of compressor for small and 


medium sizes, and is especially desirable for machine shop use. 


RAND Co., 


28 PARK PLACE, 


= 
woe 


ANUFACTURERS OF 


NEW YORK CITY. 


—— 


POSITIVE PRESSURE 
GAS EXHAUSTERS & PUMPS. as 


@onnersville, Indiana. on 


mention ihe Lngineering Magazine when you write 
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as HOISTING ENGINES, Etc. 


THE SULLIVAN 
DiaMoND PROSPECTING DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
or tater development of mineral property. It boresto any depth at any 
angle, and removes a solid core or section showing the location, 
thickness and quality of the mineral. 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS. 
Diamond I*r'"'s operated by Hand or Horse Power, Steam, Compressed Alr of 
ELR&CTRICITY. 

@ENERAL QUARRYING MACHINERY — Channeling and 

Gadding Machines 
@OAL MINING MACHINERY—tThe Stanley Entry Driving 

Machine. 
Contens tors for Prospecting Mineral Lands with the Diamond Core Drill. 


SULLIVAN MACHINERY CoO., 


64-60 N. Clinton St. 18 Broadway, 18th & Market St. 
CHICAGO, ILL. New YORK. DENVER. 


cA 


MINING 


“oo STEAM STAMP MILLS. 


We manufacture everything pertaining to Stone Crushing Plants, and if desired will 
take entire charge of construction. 


GATES IRON WORKS, Dept.“’G,” 650 Elston Ave., CHICAGO, ILL., U.S.A. 


New York, 136 Liberty St.—London, E.C., 73 A Queen Victoria St.— Butte, Montana.— (City of Mexico, 8 Calle de Ganta 


THE 


“SALEM” ELEVATOR BUCKET 


is made of any size required and of any 
strength of Steel for any purpose. 


Send for '95 price lst—free 


W. J. CLARK & CO., Salem, Ohio, U.S.A, 


Hoisting Engines # Contractor's Machinery, 


LOCOMOTIVES, CARS, STEAM SHOVELS, 
GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


WORKS: 


Friction Drum Power Hoist. 386 To 398 RIVER AVE., ALLEGHENY, PA, 


CONTRACTORS’ PLANT MFG. CO. 


MANUFACTURERS oF" 


inonino rower OISTING MACHINES 


Derrick Iron and Oontractors’ lies, 
A Complete and Very Useful Catalogue Free. + ‘ion this Magaatne 


129 ERIE STREET, - BUF  .LO, N. Y. 


Please mention The Engineering Magasine when you write 
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LINK-BELT ENGINEERING 


Stations. 
materials, 


OISTING, mining, bridge erecting, 
dock building, pile driving, coa 
hoisting and quarry engines of 


engines, transferring machines for de- 
positing cane from car to carrief, 
with my improved patent friction 


amount of reference given. Estab- 
lished in 1870. Send for Catalogue. 


J. S. Mundy, 


Newark, N.J. 


1744 Market St., Philadelphia, Pa.; 22 Light St., 
Baltimore, Md.; 117 ‘Water St., Pittsburg, Pa.; 249 S. 
jefferson St., Cc hicago, Ill.; 75 N. Second St , St. Louis, 
Mo.; 39 Magazine St., New Orleans, La.; 34 Fre mont 
F., San Franc isco, Cal.; 53 Front St., P< Ore.; 
Stourth and Wakouta Sis., St. Paul, Minn.; 218 Con- 
gress St., Boston, Mass. 


HOISTING 


MANUFACTURED BY 


The John F. Byers 
Machine Co, 


Ravenna, 


WRITE 
FOR 
CATALOGUE. 


any power, sugar cane transferring | 


drums, with or without boilers. Any | 


ENGINES 


Ohio. | 


| 


NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-handliing 
Machinery for Industrial Plants and Power 
Elevators and Conveyors for all 


and Power Transmissions 


employing Ewart Link-Belting, Manilla 
Rope and all Approved Appliances. . . . 


(CHICAGO—LINK BELT PACHINERY CO.) 


Roller Chains, Stee! Drag, 
Steel Cable and Special Chains 


—ror— 


ELEVATING 
CONVEYING 
MACHINERY 


POR HANDLING MATERIAL OF ALL KINDS 


POWER TRANSMISSION 
MACHINERY, 


THE JEFFREY MFG. CO, st 


Columbus, Ohio. 


Send for Catalogue. 


THE CUMMER DRYERS.422 


ALL STYLES... 


--ALL SIZES. 
FOR DRYINC 


Every Material 


_____ Has to be Dried. 


The F. D. Cummer & Son Co. 
ENGINEERS. 
CHEMISTS. 


109 California Street, San Francisco. 
Chas. Erith & Co., 70 Gracechurch Street, London. 


CLEVELAND, O. 


Austral Otis E ngineering Co , Melbourne, Aus, 


Please mention The Eneinerrine Macacine when vou write. 


BEBE 
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EARLE C.BACON, 
ENGINEER 
HAVEMEYER NEW YORK. 
| HOISTING ENGINES 
FARREL’S ORE ROCK. 
NDOARD FOR 25 YERRS. ialti 
COMPLETE MINING & CRUSHING PLANTS “pecialt 
ff 
peta 
Ro 
| 


Please mention The Engineering Magazine when you wt 


| | WIRE ROPE, ETC, 
& 
— 


(TRADE-MARK.) 


MANILA ROPE 


FOR THE 


TRANSMISSION OF POWER. 


““Stevedore” rope is made from the best selected manila, laid 
up with our patent plumbago lubricant, and is especially suitable 
for exposed drives. 


WE GUARANTEE that more work can be done with this 
rope in proportion to its cost, than with 
any other rope in the market, without 
any exception whatever. 


If you want to know the horse power transmitted by ropes at dif- 
ferent speeds, or how to make an excellent splice, or the results of 
the latest comparative tests of rope and belts, write for our cata- 
logue MANILA ROPE.” 


C.W. HUNT COMPANY, 


45 BROADWAY, NEW YORK. 


CABLE New YorK. 

We also manufacture Industrial Railways, Noiseless Conveyors, and Coal 
Handling Machinery. 

Piease mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT 


AIR BRAKES 


Standard apparatus for all kinds of Engines and Cars. Com- 


plete Equipment, or any Parts desired. 


INTERCHANGEABLE. 
GUARANTEED. PRICES RIGHT. 


Catalogue, illustrating 65 articles of standard air brake ap- 
paratus and 8 engravings of complete equipment, Price List, and 
information of value, for the asking. 


AIR COMPRESSORS 


Duplex Pumps No. 3 and No. 4. Special Design, for 


operating Pneumatic Hoists and similar appliances. $100 and $125. 
| 


New Steam, or 
Compressor. _ Belt Driven. 
Remarkable Economy, Efficiency Unsurpassed. 


Prices and Catalogues on application. 


THE NEW YORK AIR BRAKE CO. 


66 BROADWAY, NEW YORK. 


Please mention The Engineering Magazine when you write, 
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Westinghouse Air-Brake Co., 


MANUFACTURERS OF 


AIR-BRAKES 


—FOoR— 


AWD CARS. 


PITTSBURGH, PA. 


DEFIANCE” 


| g Asphalt Car Roofing 


No. 2, No. 2BB. and No. 3 BB. 
Strong, Flexible; Water, Acid and Gas 
Proof. Fulfills every condition 
required. Also 
No.1 BB and No.1 X surfaced with iron slag. 
** PROTECTION "’ against fire. 

4% Particularly adapted for Roofing Railway Buildings, and for Mills, Factories and all other kinds of roofs. 


* NO COAL TAR OR PETROLEUM RESIDUUM IN OUR PRODUCTS. ** 
A. E, FILLEY MPG. O., °° New‘ Yorn. 


FE 

= ff you want the 

= 

@ecs 

em BEST 

og 

If you want to buy or sell = 
= 
second-hand machinery, if you 
want help, or if you want a posi- |§ 
tion, advertise on page 24. ia 
es = 


MANUFACTURERS OF 


WROUGHT WASHERS, 


Hot and Cold Punched Square and 
| Hexagon Nuts, [Machine Bolts, 


=< BLANK BOLTS, BRIDGE AND ROOF BOLTS, 


COACH AND LAG SCREWS, BOLT ENDS, 
REFINED BAR 
MILTON, PENNSYLVANIA. 


Please mention The Eng inesndagt Magazine when you write, 
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—~>>> RAILWAY EQUIPMENT 
BALDWIN + LOCOMOTIVE + WORKS. 


Esrae.sneo 1631. 


ANNUAL CAPACITY, 1000, 


LOCOMOTIVE ENGINES, 


adapted to every variety of ser- 
vice, and built accurately to 
standard gauges and templates. 


Locomotives for Logging 
Railroads and Sugar Estates, 
Compound Locomotives. 
STEAM TRAMWAY MOTORS, 
FURNACE LOCOMOTIVES. = 
BURNHA/S1, WILLIAMS & CO., Proprio Broad St., Philadelphia, | Pa. 


a ALL KINDS DIES.S 76 Awana, CHICAGO, 
IN STOCK.” ERICAN OF FICE. 91 JOHNST. NEW YORK. 
SSOP & SONS. L D. W. WAGNER. GEN.MGR. 


WATER PIPE 
Railroads, Mines, Distilleries and Pulp Mills. | 


INSIDE DIAMETER H. K. PORTER & CO. 
STEAM PIPE CASING Bank of Commerce Building, 
For Underground Steam Lines. The CHEAPEST and PITTSBURGH, PA. e 
BEST Non-Conductor Made. Light Locomotives. 
CREOSOTED CONDUIT 
For Underground Wires of All Kinds. ALL SIZES, DESIGNS AND GAUGES OF TRACK. 
These produ and Railroad Steam, Compressed Air and Electric. 
work. f we ca furnish reports showing Economy and Adaptability Prices, with photograph and specifications furnished 


for locomotives to do work required, 


THE MICHIGAN PIPE CO., Bay City, Mich. ‘Locomotives 86 and 5614 in. gauges kept on hand. 


Cypress Sh 


TIES, 
Raviroad 


THE ONLY MEDAL and HICHEST PREMIUM on 


Railway Frogs, Crossings, Switches and Switch Stands 


at Chicago, 1893, was awarded to 


THE CARLISLE MFG. CO., CARLISLE, PA, 


Who make also FREIGHT CARS and VERTICAL ENGINES. _ 


Please mention The Engineering Magazine when you write. 


J | 
4, 
WOODEN | 
| 
] | 
126 St. New fork SENO FOR CYPRESS FREE. - — 
= | 
| GENUINE 
PHOSPHOR-BRONZE | 
REC.TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
2200 WASHINGTON AVE.PHILADELPHIA..PA. 
|ORICINAL MANuUFAcTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 
hey Dronye: Makers or "ELEPHANT BRAND 


ELECTRICAL 
THE NEW AMERICAN TURBINE 


High efficiency at all 


stages of gate ; steadi- 
ness of motion and easy 


working gate. 


Send for Descriptive Catalogue. 


THE DAYTON GLOBE IRON WORKS CO. 
DAYTON, OHIO, U.S. A. 


The McCormick Turbine. 


Vertical or Horizontal. 

Gives more power as to 
diameter, with a higher 
percentage of useful effect, 
than any other Water 
Wheel heretofore made. 
All sizes, both Right and Left 
hand, tested in the Holyoke 
Testing flume. 

Estimates and plans fur- 
nished for complete Power 
plants. 

Ste ute requirements and 


end for Catalogue. 
WESTERN OFFICE: 


S. MORGAN SMITH. YORK, PA., U.S.A. Masonic Temole, Chicago. 


INCORPORATED, 
Offices, 222 and 224 South Third Street, Philadelphia, Pa. 
MANUFACTURERS OF 
BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 
PASCAL IRON WORKS, Philadelphia. DELAWARE IRON WORKS, New Castle, Del 
Electric Light and Railway Pipe Poles a Specialtv 


THIS 
WE CAN SHIP PROMPTLY 


THE TRIUMPH. 


DYNAMOS AND MOTORS CARRIED IN STOCK. BEST LOW 
PRICE MACHINE MADE. 
THE TRIUMPH ELECTRIC CO., Cincinnati, 0. 


Branch ( New York, N.Y. Chicago, Ill. Office and § 311-317 
Offic es: / Nashville, Tenn. Dallas, ‘Tex. Fac tory : 1 W. Second St. 


Telephones adapted tor 
every class of service. 

Long and short distance 
telephones, for exchange 
or private line use. 


Complete automatic system 
< for factory, mine, mill, 
= warehouse and ofticg 
plants. 

2 For further information 


address, 


2 Vnited Electric Telephone Co, 
253 Broadway, New York, 


Please continue my ‘subscription to Jan. Ist, "96. I find The 
ENGINEERING MaGazine both instructive and entertaining. Some- 
thing may be gleaned by the enquiring engineer from each of the 
numerous articles and comments that appear in the columns of each 
issue. I am especially pleased to note that the high standard is 
preserved and that each number is as good or better than its 
predecessors. Yours truly, 

MARTIN DUVALL, 
Chief Engineer of the Texas Midland Railroad. 
TERRELL, Texas. 


Please mention The Engineering Magazine when you werta, 
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ELECTRICAL 


Westinghouse Electric & we 
Manufacturing Co. 


WE MANUFACTURE COMPLETE INSTALLATIONS OF ELECTRIC APPARATUS FOR 
Central Station Electric Lighting, 
Long Distance Transmission of Power, 
Electric Railways and Isolated Plants. 


OFFICES ALL LARGE CITIES. 


The WIRE. 


insulation Guaranteed wherever 
used, Aerial, Underground or Submarine. Trade Mark. 
The Inspector of the Boston Fire Underwriters’ Union says: ‘‘A thoroughly reliable and desi» 
2 able Wire in every respect.” 


The rubber used in insulating our wires anc cables is chemically >repared, guaranteed to be waterproof, will met 
deteriorate, oxidize or crack, will remain flexible in extreme cold, aol is not affected by heat. The ve is pro 
tected from mechanical injury by one or more braids, and the whole slicked with Clark's Patent Compound — 
Wires of all gauges and diameter of tll oe m for Velexraph and Electric Lights from stock, Cables made to 

Clark Wire with a white outside finish for ceiling cleat work. 


Catalogues, with terms and discounts for quantities, on application, 


EASTERN ELECTRIC CABLE COMPANY, 
Ganev A. Crarx, Treas., Gen. Manager. BOSTON. Herserr H, Eustis, Pres. and Elects, 


HIGH GRADE INSULATED WIRES FOR INTERIOR USE. 
ELECTRIC LIGHT WIRES AND FEEDERS. 


KERITE TAPE. KERITE ELASTIC TAPE. 
Write for Catalogue. 


ve W. R. BRIXEY, Manufacturer, 203 Broadway, New York. 


** Received the only award given on ineulation at World’s Fair.’ 


Manufac “eters of and ofl Goods 


GENERAL ELectric Company, 


SCHENECTADY, N. Y. 


CENTRAL STATIONS FOR... . 
ARC AND INCANDESCENT LIGHTING. 
COMPLETE POWER PLANTS FOR SHOPS, FACTORIES, MINES, ETC. 


ELECTRIC RAILWAYS. ° ° ° MARINE ELECTRIC PLANTS 
LONG DISTANCE TRANSMISSION OF POWER. 


SALES OFFICES IN ALL LARGE CITIES IN U. S. 


TORONTO, CAN. 37 PARLIAMENT ST., LONDON, ENG. 27 RUE DE LONORES, PARIS 
Piease mention The Engineering Magazine when you wrue, 
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DYWAMOS snd MOTORS. 


Direct Current, Slow Speed. 
IRON CLAD. 


Eddy Generators for Power or Lighting. 
BELTED OR DIRECT CONNECTED 
RAILWAY GENERATORS, STATIONARY 
MOTORS, DYNAMOS FOR PLATING 

AND ELECTROTYPING. 
Lundell Dynamos directly connected to any type 


The Eddy Electric Manufacturing Co., ot high speed engines. 


i i ilt by th 
WINDSOR, CONN. Plants Specially Designed and Built by the 


New York, H. B. Cono & Co., Mail and Express Bldg. INTERIOR CONDUIT g INSULATION 60 
Philadelphia, W.C.McINntTiIRE & Co., 506 Commerce St. 7 
Boston, G. M. ANGIER & Co., 64 Federal St. 


Elmira, S. N. BLAKE. Kansas City, W. T. Osborn. 527 West 34th St., New York. 
St. Louis, WESTERN ELECTRICAL Suppty Co. 


WE FURNISH COMPLETE OUTFITS ROOM 
BUFF” THE HANSON &VAN WINKLE 92 


MATERIALS. Cwicaco. Orrices: Newark NJ. New Yorn, enciose svsiness 


THE BRISTOL COMPANY, | 


WATERBURY, CONN. 


MANUFACTURERS OF 


BRISTOL'S RECORDING INSTRUMENTS 


Pressure Gauges, Vacuum Gauges, Thermometers, Ampere Meters, Volt Meters 
and Watt Meters. Make continuous Records Day and Night. Fully Guaranteed. 
New York BRANCH, 121 LIBERTY ST 


LORD’S BOILER COMPOUND. 


The words “ Lord's Boiler Compound”’ are only my trade-mark, under which I compound such different 


preparations, as the individual steam user may require. 
My Compound has a world-wide reputation, and is highly endorsed in nearly all our scientific treatises, 


referring to steam engineering, in the English language. : , 
The Compound is exported to every country where steam is used, and is ordered even by consumers, in 


car-load orders. 


i For further particulars, address, THE INVENTOR AND SOLE MANUFACTURER, 


GEO. W. LORD, 
316 UNION ST., PHILADELPHIA, Pa., U.S.A. 


2, 


JOINTS ARE MADE ABSOLUTELY TIGHT AND DURABLE BY PATENT 


COPPER CASKETS 


4 


Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc. ‘i 
PRICE LIST AND SAMPLE FREE, 
U, 8. MINERAL WOOL COMPANY, 2 Cortlandt St., 
ToR=. 
Bourne & Knowles Mfg. Cleveland, 0., Western Agents. 


Please mention The Engineering Magazine when you write, 
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ENGINE-ROOM EQUIPMENT 


Flue Gas Thermometer 


The Pacific Mills, 


Lawrence, Mass. 
January toth, 1895. 


The Hohman & Maurer 
Mfg. Co., 
Plymouth & Jay Sts., 
Brooklyn, 
Gentlemen :— 

Replying to your letter 
of recent date, we are 
pleased to say that we 
have found the 
Thermometers you fur- 
nished us thoroughly sat- 
isfactory. The one reading 


up to 950 degrees we had 


tested ashortUimeago,and | 


found an error of less than 
10 degrees in it. Dr, Gill, 
of the Massachusetts In- 
stitute of Technology,who 
made the test, was greatly 
impressed with re- 
markable accuracy of the 
Instrument, it having at 
that time been in constant 


use and subjected to a 


temperature of more than | 


goo degrees for a long 
time 

We have also in use in 
our Mills a number of 
your Sefarabl Standard 
Thermo-Steam-Gauges, in- 


dicating both temperature 


and pressure, which we 
find most satisfactory as 
a substitute for spring 


Your Sefaratle Feed- 
Wat Thermomet also 


“IT 1S QUILTED.” 


‘GLADIATOR SEAMLESS, 
ILT STITCHED BELT 


The strongest, most durable and satisfactory sewed 
belt on the market. Send for samples and prices. 


N. J. CAR SPRING & RUBBER CO., JERSEY CITY, WN. J. 


Couldn’t 
Happen 
to 
Murphy’s 
Packless 
Valves — 


Guaranteed not to leak 
Steam, Gas, Air or Water 


The Van Auken Steam Specialty Co. 


Cc. P. MONASH, [igr. 
201-207 South Canal Street - CHICAGO 


OTTO 
GAS AND GASOLINE 


ENGINES. 


1-3 to120 


Over Horse Power 
| 45,000 Sold. 


Can be used in cities or in country independent 
of gas works or gas machines. 


No Boiler. No Danger. No Engineer. 


THE OTTO GAS ENGINE WORKS, 
88d and Walnut Sts, PHILADELPHIA, 


we consider thoroughly | 


practical and reliable. 
Yours respectfully, 


Tue Pactric MILLs, 
By W. E. Parker 


Please mention The Engineering Magazine when you write, 


WATCH PAGE 24. 
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ENGINE-ROOM EQUIPMENT 


VERTICAL WATER TUBE BOILER. 
BEsT IN THE WorLD. 


MANUFACTURED BY 


VEE) The Aultman & Taylor Machinery Company. 
i | Leads all makes of boilers in economy, capacity, ease of examination, 


Cleaning and repairs. Send for description, tests, references 
and estimate before you purchase. 


H. E. Collins & Co., 


SOL® AGENTS FOR THE UNITED STATES, 
» Bank of Commerce Building, PITTSBURGH. 


The Rookery, CHICAGO. 


SPECIALTIES. 


000 THe Goren ano Enaine. Ane THe Favorites. 
000 PawseRtTHy AUTOMATIC INJECTORS in perfect satisfaction 
ail conditions. Our Jet Water Gages ety are Unequalled. 
Seno ron PENBERTHY INJECTOR CO. 


Cara.ceus. BRANCH FACTORY AT WINDSOR, ONT. 


d 


Asrowaric WATER GAGE. 


SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER. 
No Valves in Either Steam or Suction Pipe, 
A HIGHER degree of efficiency secured than ever before. Will lift fam 
hot or cold water, and is guaranteed to work satisfactorily under all 
sures from 20 to 200 lbs., and to lift from 10to 24 feet, or take supply di 
from tanks or water works pressure. 
——A HIGH GRADE MACHINE FOR HIGH DUTY.-—— 
Eagle Sane. Duplex Flue Serapers, Felthousen Gauge Cocks, Improved Glass Oi! Cups and Lubricators, 
Cylinder Oil Pumps, Compression Grease Cups, Etc. $H ERWOOD MFC.CO., BUFFALO, N. J 


SEND FOR CATALOGUE. MENTION THIS MAGAZINE. EUROPEAN AGENTS, GREENE & BOULDING, 21 FEATHERSTONE BT., Lonoon, 


U. S. INJECTOR a 
Has been thoroughly tested and is Guaranteed 
not merely to be the equal of, but to be better than AUTOMATIC 
any other. No Automatic Injector in the world is 
excepted. Money refunded, express charges and INJ ECTOR 
expenses paid if they do not work perfectl 
Do not be led into buying any other. You wili pom PERFECTED 
have an inferior article if you do. Catalogue free. 
AMERICAN INJECTOR Co., Detroit, MicH. 


BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE IS SAFER 


WHERE Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost. 
WATER 
COLUMNS 
ARE USED, 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


Write for Catalogue. 


THE RELIANCE GAUGE 


Please mention The Enginesringe Magazine vom 
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ational Feed Water ‘Heater 


is a BRASS COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. 
500,000 H. P. in daily use. 
Coils and Bends of Iron, 
settee and Copper Pipe. 


THE NATIONAL PIPE BENDING cO., 


47 Lioyd St... New Haven, Conn. 


39 & 41 CORTLANDT ST., - NEW YORK 


PROPRIETORS AND MANUFACTURERS OF 


‘*Wheeler-Standard '’ Surface Condenser. 
**Wheeler-Admiralty’’ Surface Condenser. 
Wheeler-Lighthall’’ Surface Condenser. 
Volz Patent Combined Surface Condenser and 
Feed Water Heater. 
.. Wheeler's Improved Evaporator and Distiller. 
» Edmiston Patent Feed Water Filter. 


pcan s Improved Feed Water Heater. 


Lt MOP 


A TEXTBOOK OF 
MODERN BOILER FREE. 


N G N | Special Machinery 


_ SIMPLE AND MULTIPLE EXPANSION 


BOILERS. 
‘Corliss Engines, 
MARYLAND STE EL CO.., 208 S. 4th St., Philadelphia, Pa. 


MAIN OFFICE 2 Wall St. New York. 
AND WORKS: Sparrows Point, Md. 8 Oliver St., Boston, Mass. 
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ENGINE-ROOM EQUIPMENT 


STEARNS MANUFACTURING Co. 
ERIE, PENN. 
AS BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 
OF SPEED OF LESS THAN ONE PER CENT. IS GUARANTEED. a 
WE BUILD GOVERNORS FOR OTHER ENGINES THAT ARE Not 
REGULATING SATISFACTORILY. 


Write for particulars of the Woodbury Automatic High Speed Engine with the new Shepherd 


Governor. ./ ddress ERIE, PENN., or 

BuRHORN & GRANGER, 136 Liberty St.. eae York. Gro. Caywoop, 1120 fang Rookery, Chic 

A. H. RippkLt., 8: Forest Bldg., Phila. Tue W. T. SpraGuE Ci 

LOGG & WITHERBRE, 41 Federal St., Boston. olis, Mi autor 


apo 
— CREELMAN, 818-G ranite Ble ig., Rochester, N. Y. | Joun D. Esy, 29 & 31 Spear St., San Francisco, Cal, 


Uniformity of Speed and 
Economy of Performance 


— ARE BEST ATTAINED IN THE— 


IMPROVED 
AUTOMATIC 
CUT-OFF 

ENGINES 


—BUILT BY— 
TH E BALL & wooD COMPANY, 
WORKS: OFFICE: Cc. E. SARGENT, Wesrean Reenesentarive 
ELIZABETH, 15 CORTLANDT ST., 404 FORT DEARBORN BUILDING, 
N, J. N. Y. CHICAGO, ILL. 


THE GLONBROCK STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Mortin “Climax” and “Compound” Safety Water Tube Boilers. 


Built in Units of 50 to 1000 H. P. 
Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 


Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers. 


Please mention The Engineering Maeazine when vou write 
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Correspondence Solicited. Call for Catalogue B. 


¢HAMILTON-CORLISS.= 


HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION. 


Non-Condensing, Condensing, Compound, Triple-Ex- 
pansion or Quadruple Expansion. 


Close Regulation and Best Attainable Econ— 
omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CO., 


HAMILTON, OHIO, U.S.A. 


M A Y For each copy of the May 1891, number of this magazine, returned to us in 
good condition we will pay 75c. in cash or exchange copies. 
1 8 9 1 a THE ENGINEERING MAGAZINE Co., Times Building, N. Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts, ~ EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 
Marine Engines, Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 
Plate Iron Work and Machinery of every description. 


FRICK COMPANY,” 
ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES, 


Send for Illustrated Catalogue. 


(Tandem Compound.) ALSO BUILDERS oF 


Blectric High-Speed Engines and Ice-Making and Refrigerating Machinery. 


CI INDICATORS. 

These instruments are ay 8 entitled to the hich reputa- 
tlon which they have earned both at home and abroad. 

The late Mr, P. W. Willans, in a paper read before the 
“Institution of Civil Engineers,’ London, on Non-Condensing 
Steam Engine Trials, said; 

** The indicator diagrams were taken in all cases by the Crosby 
Indicator, and it is not too much to say, that without that Indicae 
tor such trials would have been impossible.” 

“It would be difficult to speak too highly of the working of 
these beautiful instruments, which produce perfectly clear and 
measurable diagrams at the speed (400 revs. per min.) at which the 
majority of these tests have been made,” 


THe Crossy INDICATOR 18 MANUFACTURED AND SOLD ONLY BY THE 
Gold Medal, Paris, 1889, 


CROSBY STEAM GAGE & YALYE CO., Cound 
vers, ane exo, BOStOn, Mass, U.S.A. 


Please mention The Engineering Magasine when you writs 
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ENGINE-ROOM EQUIPMENT ® 


ROBERT WETHERILL CO. 


CHESTER, PA. ESTABLISHED 1872. 


CORLISS ENCINES 


COMPOUND, CONDENSING AND NON-CONDENSING 
BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACHMIRRID 
OF ALL DESCRIPTIONS. 


THE P. ALLis Company, 
MILWAUKEE, WIS. 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR  COPPRESSORS, 
SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 
ORE CRUSHERS, CRUSHING ROLLS, STAMP 
MILLS, CONCENTRATORS, GENERAL MINING, 
MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A. Larkin, Manager. 
MINNEAPOLIS—416 Corn Exchange, 
J. F. Harrison, Manager. 
CHICAGO—Room 509, Home Ins. Bldg., 
J. B. ALLEN, Manager. 
DENVER—1316 18th Street, 
W. H. EMANvEL, Avent. 


—— SAN FRANCISCO—3:1 Main Stree 


D. B. Monae 


ILLANS’ For Electric Lighting, 
Driving and 


P ATE NT all purposes. 


surpassing that 
of the highest olass 
ay of slow-running engines. 


Please mention The Engineering Mag-sine when you write, 


| 
MANUFACTURERS OF hi 
REYNOLDS PATENT VERTIGAL BOILERS. REYNOLDS CORLISS ENGINES, 
ES: 
Al 
E 
CE M. C. BULLOCK MFG. CO. CHIGAGO, U.S. A. 


SOUTHWARK FOUNDRY AND MACHINE CO. 


PHILADELPHIA, PA. 
ST. Louis CHICAGO CINCINNATI 


c.eoe Tre Rooxery Pernin 


SOLE MAKERS oF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


Simece, Comreouno, Tripre, 
Crose Recuration, Hiah Economy. 


ALSO BUILDERS oF 
BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL PUMPS 
BOILERS TANKS, ETG., 


Steam Power Plants 
of High Efficiency 


are equipped with 


Westinghouse Engines 


THREE TYPES. 
Compound, 5 to 1000 H. P. 


Unequaled adaptability, high fuel 
duty and moderate cost. 


Standard, 5 to 250 H. P. 


High-class automatic engine for 
g g 
general service. 


Junior, 5 to 75 H. P. 


A durable and efficient auto- 
matic engine at a low price. 


THE WESTINGHOUSE WAGHINE Go., Pittsburg, Pa., U.S.A. 


SELLING OFFICES. 


26 Cortlandt Street, New York, N. Y. 210 Drexel — Philadel Nis Pa. 
171 La Salle Street, Chicago, ll. 37 College Street harlotte 
State Street, Boston, Mass. 21-23 Fremont Street, San Leas Cal, 
Vhestheahons } Building, Pittsburg, Pa. 299 ain Street, Salt Lake City, Utah. 
Wonderly Building, Grand Rapids, Mich. All Offices of The Westinghouse Electric & Mfg. Co. 


and all Foreign Countries. 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
« « « HIGH SPEED ENCINES. 


Simple, Compound, and 
Triple Expansion Engines, 
and High Pressure 
Boilers, 


COMPLETE STEAM 
POWER PLANTS 

OF HIGHEST ATTAIN- 
ARLE EFFICIENCY. 


Address BUCKEYE ENGINE CO., - - 203 BROADWAY, SALEM, OHIO. 
Please mention The Engineering Magasine when vou write 
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MACHINE SHOP EQUIPMENT 


SIDES 


bi PATENTED. ARE 


Superiority of Construction, PARALLEL 
Not Rust 
Te <a WIL Out. 


GAVE Expansion” | PARALLEL 
Brazed You Have No 
= 


| Joints Leaks 


— No Oil Put We Boiler 


The Greatest Durability and | ARE 
Economy Guaranteed. RIGHT 
SEND FOR BLUE BOOK ANGLES 
SHOWING DIFFERENT 
STYLES AND SETTINGS 


OF HEATERS. 


WHITLOCK COIL PIPE CO. | 
Box 94, ELMWOOD, CONN. Crarles}i B 
FIN 


New York Representative, 


F. S. SCOTT, 68 Cortlandt St. 


Chricade. IM USA 
~ Do Your Valves Give am New York, 
—USE— Albany, 
Balti 
FAIRBANKS’ VULCANIZED ASBESTOS PACKED COCKS | 
and you will get satisfaction. Buffalo 
For boiler blow-ofis, hy. raulic service, oil, acids, etc., New Orleans, 
they are unexcelled. Philadelphia, 


THE FAIRBANKS CoO. | | Pittsburgh. 


THE POND MACHINE TOOL CO. 


PLAINFIELD, N."J. 


Manefoe'="e"* Metal Working Machine Tools, 
RADIAL DRILLS, 
PLANERS, LATHES, DRILL PRESSES. 
HIGH GRADE TOOLS, heavy 


and werful, from LATES 
and BEST DESIGNS. 


Manning, Maxwell & Moore, 


SALES AGENTS 


& 113 LIBERTY ST., NEW YORK. 


424 Telephone Building, PirrssurGcu, Pa 


fo Santh Canal Street. ILL. 


STOW FLEXIBLE SHAFT. 


Invented and M'f'd by 


Stow Mfg. Co., 
Binghamton, Y. 
Established 1875, 


I can always find time to read 


The Engineering Magazine. 


H. E. HEATH, E. E.. PORTABLE, 

DRILLING, 
with Eddy Electric Mfg. Co., TAPPING, 

REAMING. 


Gen’) European 
Agts., Selig Son- 
nenthal & Co. 

ueen Victoria 
| t.. London. Eng. 


Windsor, Conn. 


<> 
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lease mention The Engineering Magazine when you write, 


WM. SELLERS & 60., 


INCORPORATED, 
Fa. 


— MANUFACTURERS OF— 


Improved [Machine Tools for Working Iron and Steel, 
High Speed Power Traveling and Swing Cranes, 
Injectors, Locomotive Turn Tables, Shafting, &c., &c. 
Testing [Machines, under patents of A. H. Emery. 
MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucks, 


Tape and Dies. Drill Grindine Machines, and Snecial Toole Catalornes on application 


CLEVELAND TWIST ORAL CO, 
2, 


~ 


Orrice ano Factory :--COR. LAKE & KIRTLAND STS., CLEVELAND, OHIO 
Sau! Esrooms :--99 READE ST.. NEW | YORK ; 85 QUEEN VICTORIA ST., LONDON, ENGLAND. 


THE STANDARD TOOL CO., Cleveland, Ohio. 


Manufacturers of STRAIGHT-LIP INCREASE 
DRILL. 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 
SPRING COTTERS AND FLAT SPRING KEYS. cal 

STER MACHINE SCREW CO. 

Ks | 

M saws MAC 


| 

| 

Wecarry in Stock all the | 


LEADIN Pane 
VERY LOW PRICES! 
Send 4 cents for large Illus. Catalog. | Manufacturers of Set, Cap 
THE WILKINSON CO., and Machine Screws, Studs, ete 
83 Randolph St., Chicago. 


FOOT POWER LATHES ‘STOW SHAFT 


=} FREDERIC SCHOFF, PROP. 
For Electrical ~ 26th and Callowhill Sts., 
cy, and Expert 
mental Work. FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 
For Gunsmiths TAPPING, REAMING 

and Tool hw. For General | 

Machine Shop Work. 
grade tools: Canons in design, superior ip 


BORING MACHINE 
Also Tools for Emery Wheel Grind- 
The best foot power made, 
and quality considered the cheapest. Sent for cata 


ing, Metal and Wood Polishing. 
logue and prices. 


Cattle Brushing and 
WwW. F. & JNO. BARNES co. | 


Clipping. 
Builders of 
953 Ruby Street, ROCKFORD, —_ 


Special Machines for 
Railroads, Bridge 
Boiler Makers, 


(Contractors, 
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NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE 


The complete Equipment of all Classes 
of Machine Shops a Specialty. 


Labor-saving Iron and 
Steel-working Tools of 
the most advanced type. 


Improved Machinery 
for Railroad, Car and 
Locomotive Shops. 


Hundreds in use to witness 
their durability and efficiency 
Correspondence Solicitedand 

Estimates Furnished, 


Branch Offices: 
New York: 
136-138 Liberty St. 
Cuicaco: 

Phenix Bldg. 
PITTSBURGH: 
Lewis Block, 


Gate Shears. - 
Punching 

Angle-Iron Shears. 
Multiple 


Bar-lron Shears. 


Automatic Spacing and Punching, 
of all Sizes. 


BELT AND STEAM DRIVEN. Write for Circulars, 


THE LONG & ALLSTATTER CO., 


Heavy Double Machine. HAMILTON, OHIO, U.S.A. 


C. B. ROGERS & CO., Norwich, Conn. 


MAKERS OF 


High Class Wood-Working Machinery. 


FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 


WAREROOMS : 
109 Liberty St., New York, 
94 Peart St., Cor. High, Boston 
26 & 28 West Kandolph sa, 
Chicago. 11. 


Please mention The Engineering Magazine when you write. 
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MACHINE SHOP EQUIPMENT 
_ Our Catalogue entitled Ranid Lathe Work 


BY 


NEW METHOD 
(HARTNESS SYSTEM) 
Illustrates and describes the 


FLAT TURRET LATHE, 


SENT FREE. 


SPRINGFIELD, VERMONT, 
U. S. A. 


HEAVY SLAB MILLING MACHINES. 


inch by ine h by feet. 
REGULAR 
45 
PATENT CUTTERS, 
SPECIAL MILLING MACHINES 


x 36’ x 8 
Machine. 


“MERRILL BROTHERS, HIGH CLASS ENGINE LATHES, 
| Drop Hammers, Turnbuckles Parallel Vises, 


[his vise is excelled by 
none for heavy machine or 
railroad shop work, 


MADE ONLY BY 
THE BRADFORD MILL 00. 


Lenton House: CHAS. CHURCHILL & 00., L’t’é, 91 Cross 
KENT AVE. and SO. 11th ST., Finsbury, Londos, B. C., Eng. 
BROOKLYN, N. Y. New York: GARVIN MACHINE CO., Canal & Laiant Ste. 
Also 

good 2d 
hand tools, 

and other Metal Working Tools. 
| FITCHBURG MACHINE WORKS, 


CATALOG D? FITCHBURG, MASS. 


48 IN PLANER. 


1 am very much pleased with The Engineering Magazine and 
| g g 
shall continue my subscription. Being a machinist, I find a deal of 
valuable information in it. 


JOSEPH READER, Lannon, Wis. 


Please mention The Engincering Magasine when you write, 


= 
A= =. 
| ak ONES & LAMSON MACHINE CO. 
Tl The Ingersoll Milling Machine Co. 
ij 
id 


BALTIMORE,MD. 


MANUFACTURERS AND DESIGNERS OF ALLKINDS OF 


HEAVY MACHINERY, 


REQUIRING FIRST CLASS WORKMANSHIP AND os 


ANE ED eng 


The TOLEDO MACHINE AND TOOL CO., 


MANUFACTURERS OF 
POWER PUNCHING PRESSES, DROP PRESSES TRIMMING 
PRESSES STAMPING PRESSES, RIVETING PRESSES, 
EMBOSSING PRESSES, PRESSES WITH AUTOMATIC 
FEEDS. COMPLETE OUTFITS FOR CAN MAKING. 
SPECIAL MACHINERY, ETC. 


Die Forgings to Order. ....-SEND FOR CATALOGUE. 
©. 


ARMSTRONG BORING TOOL. 
A PRACTICAL TOOL. 


Send for circular. 
Pat. March 12, ’95. 


Will take the place of 1 doz, 
forged tools, 
MANUFACTURED ONLY BY 
Bros. Tool Co., 


70-80 Edgewood Ave., € Chieage. 


STEVENS PATENT 
IDEAL PENCIL DIVIDERS 
No. 69. Sent by mail, postpaid, } 


Our good s excel, tor neatness and fine fine 
er ma 
Spring Calipers and Divie 
de Ideal Surface Gauges, De Depth Gauges, 
and Fine Tools. 

Llustrated catalogue free to 


We pay for copies of this magazine 
returned to us as follows: 
May, 1891, . 75 cents. 
July, 1891, . 50 
Sept., 1891, . 50 


arrett’s Co 
| ‘Siareett Cools 
THE ENGINEERING MAGAZINECO, ; ARE WARRANTED SATISFACTORY. 
TIMES BUILDING, NEW YORK | CATHOL, 


Please mention The Engineering Magazine when you write. 
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; THE CANTON STEEL ROOFING CO., 
CANTON, OHIO. 


} HEAVY GAUGE For Mills, Mines, Factories. 
Galvanized and Black Pipe. Abattoirs, Etc. 
WRITE FOR PRICES. 


The “Taylor Old Style” Brand. 


The Heaviest Coated Roofing HARDWOOD FLOORS. 
Tin Made. . Wood Carpets, 
Specially adapted for Passenger 
Coaches, Locomotive Cabs, Freight Parquet Floors, 
Cars, Round Houses, etc. Rug Borders. 
; Each sheet made by hand dipped 
in open pots of metal—the same OF 
as in 1830. No machinery or rolls 
ltos 


E. B. MOORE & CO., 


queeze off the metal coat- 


“ \ ing N. & G. Taylor Co. M48 and 50 Randolph Street- 
“13 . Sole Manufacturers, CHICAGO, ILL. 

ESTABLISHED 1810. Philadelphia. 


SUPERIOR Graphite Paint 


For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 
Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 


Detroit Graphite Mfg. Co., sii” 


B U Cc K L E A D — Best and Most Durable White Paint Manufactured. 


a | PEERLESS COLORS FOR MORTAR. 


SEND FOR CIRCULARS AND CATALOGUE. 
SAMUEL FPREWCH & Co., 


Painters’ and Builders’ Supplies, 


ESTABLISHED 1844. PHILADELPHIA, PA. 
“Best | in the World. 
Only one quality. 
All Guaranteed. 
S.M.CO.ON THE BOTTOM. 
Free STANDARD (0., Box R, Pittsburgh. 


The Engineering Magazine fills a want in my reading matter 
that no other journal does. I could not very well do without it. 
T. H. CONNER, 

Architect and Builder, 


Algona, Iowa. 
Please mention The Engineering Magazine when you write. 
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RITER & CONLEY 


IRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTION. 


1 7 Steel Frames, Roofs and Buildings, Columns and Girders, 

; Oil Tanks and Refineries, Blast Furnaces, Steel Works, 
. Boilers—All Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging—gip 


RITER & CONLEY, Pittsburgh, Pa. 


New York Office: (Taylor Building) 39 & 41 Cortlandt Street. 


WROUGHT IRON BRIDGE CO. 


Bridge - and - Structural 
Iron - Work. 


CANTON, - OHIO. 


Mississippi River Bridge—centre spans each 456 feet. 


The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings +h Art Metal Work in Wrought and Cast Iron, 
Bronze, Brass and Aluminum > Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galyanoplastic, Enamelling and Fire-Gilt & Special Designs 
Submitted 


EMPIRE FIRE-PROOFING CO., 


Manufacturers and Contractors for every description of 


Hollow, Solid and Porous 7 | L EF For Fire-Proof Buildings 


Pittsburgh Office: No. 814 Carnegie Building. 
Chicago Office’ No. 1303 Monadnock Block, Cor. Jackson & Dearborn Sts, 


ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, ete. 
Porous Terra-Cotta, Fire-Brick, etc., ete, 


WorKs, MAURER, N. J. OFFICE AND Depor, 420 EAST 230 STREET, New Yora. 
Send for 1894 Catalogues on “ Fireproofing ”’ and “ Fire-Brick.’ 


’ Please mention The Engineering Magazine when you write 
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WHEELING GORRUGATING CO. 


MANUFACTURERS OF 


TIN AND TERNE PLATES. 
CORRUGATED IRON-— 
GALVANIZED AND BLACK SHEETS. 


Steel and Tin Roofings. 
Patent Continuous Steel Ceilings. 


Architectural Sheet Metal Work of all kinds. 


WRITE FOR CATALOGUE. 
New York Office: No. 83 Fulton St. 
Offices and Warehouses: CHIcaGo ANp Sr. Louis. 
Main Office and Works: bubnsnetarencgl W. Va. 


I look forward with pleasure to the 
arrival of each copy of The Engineering 
Magazine and feel that I gain much by 


the reading of a// the articles published. 
HARRISON ALBRIGHT, 
Architect, 


Charleston, W. Va. 


When you wish to buy a 


STEAM OR HOT WATER | 
HEATING PLANT, 


send for a catalogue of 


Bower 


We also make 
=" Steam Engines, Boilers and Machinery 
NEW YORK CENTRAL IRON WORKS CO. 


94 Exchange Street, Geneva, N. 


The Real Value 
of a Tin Roof 


Is measured by its years 


of service .... 


MAKE GOOD TIN 


It would be a good lesson in economics 
wf Talk, which tells of two 


to write for A‘ 


processes of tin plate manufacture—one 
the 


method using strong acid as a flux ; 
other, pure Palm Oil. We make our high 
grades strictly by the Palm Oil Process. 
Self-preservation should dictate which is 
best. Our Alaska”’ and Merchant’s 
Roofing ’’ brands have great records for 
long service—and the cost is moderate 


We have several circulars and a book on 
this sub’ect—ALL FREE. 


MERCHANT & CO., Inc., 


PHILADELPHIA, NEW YORK, CHICAGO AND BROOKLYN. 


ROOFING SLATE. 


Write for Descriptive Circulars and Prices. 


JAMES L. FOOTE, Manager. 
SLATINGTON, PA 


| 


ELECTRIC ELEVATOR ENGINE, 


Hydraulic, Steam and Electric Passenger 


84, 


CLEVELAND, 


J. O’DONNELL & Co. 


MANUFACTURERS AND BUILDERS OF 


and Freight 


ELEVATORS. 


86 & 38 COLUMBUS STREET, 


OHIO, 


.BROOKSECO. 


OF EVERY DESCRIPTION. 
SEND 76" (CATALOGUE. 
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Wilks HolWoler 


FG. GD. 


fleating and Ventilating Engineers. 
Best IN Use 
Estimates Promptly Furnished. 
| Heating of Churches, Schools | wo COILS ORFLUES. 
and Large Buildings and ll 
Factories a Specialty. 
Wilks Mig. C0. 
IN 
Boston, Philadelphia, New York, 


E. SEDGWICK 
Treas. and Gen. Mar, 


THE 
STURT 
BLOWER 


ALL SIZES AND STYLES FOR EVERY POSSIBLE DUTY. 
FOR CATALOGUES.0@ 


Chicago and London. 


34 Oliver Street, Boston, Mass. 75 Queen Victoria Street, London, E. C., Eng. 
131 Liberty Street, New York, N. Y. 21 West Nile St., Glasgow, Scotland. 

135 North Third Street, Phila., Pa. 38 Wilhelmstrasse, Berlin, Germany. 

16 So, Canal St., Chicago, IIl. 2 Kungsholmstorg, Stockholm, Sweden, 


THE BEST EXPANSION TANK | 
IN THE WORLD. 
ANTI-WASTE EXPANSION TANK, 


SELF-FILLING, DURABLE AND INEXPENSIVE.... 


___MANUFACTURED HEPE, KOVEN 


Orrice: 18 Spruce Sr., New Yorn. WoRKS: JERSEY CiTy, N. J. 
Please mention The Engineering Magazine when you wrese. 
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On 
Campee.t AVE, DETROIT, MICH 


SEND /T FREE 


Florida, Spence, 
Soleil, Perfect, 
American, Advance, 
Modern, . Tropic 
Florida, Jr., Tropic, Jr., 

STEAM ‘ Little Giant, 

BOILERS. 

HOT WATER 

Radiators, Valves, HEATERS. 


Pipe, Fittings, 
Ete. 


Catalogues Free! 


American Botler Company 
New York: 94 Centre St. _ Chicago: 84 Lake St. 


STEAM AND HOT-WATER HEATING APPARATUS 


For Public Buildings, hesidences, eto 
OUR SPECIALTIES: 
Mercer Boiler, 
The Union Hot-Water Radiator, 
Cold’s Patent Sectional Belber 
Mill’s Patent Safety iler, 
Reed’s Cast Iron Radia‘ors, 
Indirect Pin (adiators. 


TEE B. SMITE CO. 
Mass, 137 Centre Street, New York. 


FOR CIRCULARS, 


Please mention The Engineering Magazine when you write. 
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$ (* THE IMPROVED 


FISHKILL CORLISS” ENGINE. 


( THE MOST EFFICIENT AND ECONOMICAL POWER IN THE WORLD. FOR 
CLOSE REGULATION AND NOISELESS OPERATION IT HAS NO EQUAL. 


FISHKILL LANDING MACHINE Co., 


FISHKILL-ON-THE-HUDSON, N. Y. 


BUILD A SUPERIOR LINE 


{_ of PIPE THREADING 

AND CUTTING-OFF 
«MACHINES, andor Power 
Also 


STOCKS AND DIES. 


Send for Catalogue. 


| ry ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. 
~ New York Office, 139 Centre St. 


No. 1 Machine. No, 3 Machine. 


usvemay FROM 10 TO 2,000 LBS. WEIGHT. 


eau Hundreds of testimonials showing 
fe) A F. E. CANDA these castings have proved the most sat- 


Vice-Presioenr. isfactory and economical for all purposes 
TO 20002 requiring strength and durability. 
LBS. SecRerany 


CHROME STEEL WORKS, 


Kent Ave., Eeap & Hooper Sts., Brooklyn, 


The Side-Feed Boiler 


Insures a Warm Building 
both day and night. 


Economical in Fuel, 
Efficient and Cleanly. 


‘* Almost Runs Itself.’’ 


Send for our book 


“Modern House Heating.” 
It tells the story. 


LIDGERWOOD CO., 96 Liberty New York. 


Old Colony ee Van Buren and Dearborn Sts., 197-203 Congress St., 
Chicago, Ill. 


Boston, Mase. 


Please mention The Engineering Magazine when you write, 
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The Largest and Most 
Complete File Works 
in the World. 


3000 Varieties 
Nicholson American 
and Extra (X F) Fine 
Files and Rasps. 


METAL WORKING MACHINERY, 


NEW AND SECOND HAND. 


Over 600 Machines in Stock. 
Send for Latest List. 


Prentiss Tool and 
Supply Company, 


62-64 So. Canal St., Chicago. 115 Liberty St. New York. 


INSULATED WIRES AND CABLES. 


TRADE MARK. 


THEZTOKONITE COMPANY, Ltd. 


WILLARD L. CANDER, 2} Guo, T. MANSON, Gen. Supt. 
H. DURANT Managers. W. H. Honeins, Seey. 


13 Park Row, NEW YORK. 


Perforated screen. Plates 


IN STEEL OR BRONZE, FOR 


COAL, COKE, 
ORE and ROCK. 


THE HENDRICK MFG. CO., Ltd., 
CARBONDALE, PA. 


Please mention The Enginvering Magazine when you write, 
PRINTED BY CLARK & ZUGALLA N.Y. 


~ 
\ \ FIL 
A. 
N 
a 
4 
A 
| 
<0 SHE 
dt 
| + i 
| 
dee 


| SOLILOQUY :— 


| Advertising !! 
‘‘October Here, 


and I have not yet arranged tor my 


Fall Advertising. I shall certainly 
be cut off from a large portion of 


the trade this Winter and next 


Spring unless | get to work soon, as 


I am now already late. Ah! a 


| 
TW 
Spey good idea!! I will go to the 
iE 


bee ADVERTISING BUREAU, 


New York City, 


who. make a specialty of Trade 

SS 

IS" Journal Advertising and I am 


> N 
can handle this department 
‘ 
of my business quicker, cheaper 
and better than I can, and thus 


| Ss, get rid of the whole matter. ‘lime 


” 


— is money, to me.’ 
This is the conclusion that many of the leading manufacturers in the 
United States have come to,—some of them over fifteen years ago. Write 


for our little book, “* Advertising for Profit’’ and post yourself on our 


system. 


Manufacturers’ Advertising Bureau, 


| 111 Liberty Street, 
| BENJAMIN ROMAINE WESTERN, Proprietor. NEW YORK. 


JOSEPH H. WILLIAMSON, Mawnacer. 


Telephone Call, 3840 Cortlandt.’’ 


Please mention The Engineering Magastne when you write. 
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MISCELLANEOUS 


BROWN HolsTING & CONVEYING MACHINE Co. 
CLEVELAND, O., U. S. A. 


NEW YORK OFFICE, GENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO,ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect machinery for handling ore, coal, etc., from vessels, docks 
and cars. Sole makers of 
THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL. 
The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 


DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self- 
Dumping Buckets, Friction Clutches, etc. 


THE STIRLING 


SAFETY BOILER. 


No cast Metal. No flat surfaces, 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICACO, ILL. 


NEW YORK. 


P. O. BOX 1780, 


EDWARD SMITH & CO. 


VARNISH MAKERS AND COLOR CRINDERS, 


45 IBROADWAY, 


AMERICAN TOOL AND MACHINE CO. 
_. 902 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


“RELIABLE FRICTION CLUTCH.” 


MARION, OHIO, 
Manufacturers of a full line of 


Steam Shovels, Ballast Unloaders, 
Dredges and Ditchers, 


SUITABLE FOR ALL CLASSES OF WORK, 


Our machinery is in use in all parts of the United States and Canada 
and in many foreign countries. Results are what purchasers are looking 
for. Our representations and statements are all conservative, and our ma- 
chinery will do more than we claim for it in all cases under fair circum- : - 
stances. All correspondence cheerfully answered. Write us for particulars 
regarding machinery suitable to your needs, and for illustrated catalogue. Ee <a ee 


Tye Marion Steam Shovel Go., 


‘Importance oft Attaches to Trifles Light as Air.” 


This quotation is aptly illustrated and described in Catalogue No. 8, of the 


CLAYTON AIR COMPRESSOR WORKS, 26 Cortlandt New York. 


Please mention The Engineering Magazine when you write, 


BLACK BRIDGE PAINT. 
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MISCELLANEOUS 


- THE... 


BROWN HolsTING & CONVEYING MACHINE Co. 
U:&. As 


NEW YORK OFFICE, ENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO, ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect machinery for handling ore, coal, etc., from vessels, docks 
and cars. Sole makers of 
THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL. 
The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 


DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self- 
Dumping Buckets, Friction Clutches, etc. 


THE STIRLING 


SAFETY BOILER. 


No cast Metal. No flat surfaces, 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every part. 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICACO, ILL. 


AMERICAN TOOL AND MACHINE CO.. 
302 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


“RELIABLE FRICTION CLUTCH.” 


STEAM SHOVEL GO. 


MARION, OHIO, 
Manufacturers of a full line of 
Steam Shovels, Ballast Unloaders, 
Dredges and Ditchers, 


SUITABLE FOR ALL CLASSES OF WORK. 


Our machinery is in use in all parts of the United States and Canada 
and in many foreign countries. Results are what purchasers are looking 
for. Our representations and statements are all conservative, and our ma- 
chinery will do more than we claim for it in all cases under fair circum- 
stances. All correspondence cheerfully answered. Write us for particulars 
regarding machinery suitable to your needs, and for illustrated catalogue. 


Asaress The Marion Steam Shovel CO., 


‘Importance oft attaches to Trifles Light as Air.” 


This quotation is aptly illustrated and described in Catalogue No. 8, of the 


CLAYTON AIR COMPRESSOR WORKS, 26 Cortlandt St.,"New York. 


Please mention The Engineering Magazine when you write, 


NEW YORK. 


BOX 1780, 


EDWARD SMITH & CO. 


VARNISH MAKERS AND COLOR CRINDERS, 


45 \BROADWAY, 


BLACK BRIDGE PAINT. 
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‘ MISCELLANEOUS 


ENGINEERS | 
and 
ARCHITECTS’ 


RED LEAD 


ground specially to your order. 
Strict adherence to formula guaranteed. 
Harrison Bros. & Co., 
Philadelphia, 
Chicago, 
New Orleans, 
New York. 


IMPROVED TRANSITS ac World's Faire All kinds of 


gineering, Surveying and Drafting instruments and 


AND LEVELS sees QUEEN & co., Inc. 


Tlustrated Catale iled 
fee ONLY itthisad. is mentioned, N.¥. OFFICE, 16 FuLToNsT. PHILADEL?HIA. 


MOST EFFICIENT APPARATUS 


——FOR—— 


ELECTRIC - LIGHTING 


—AND— 


Transmission of Power. 
SHAWHAN-THRESHER ELECTRIC C0., 


DAYTON, O., U.S.A. 


Miurphy’s Packless 


Radiator Valves 


WILL NOT LEAK AT THE STUFFING BOX AND REQUIRE NO PACKING 
BEST VALVE IN THE WORLD Send for our Catalogue 


203 S. CANAL ST. 
C. P. Monash, Mar. CHICAGO 


== VULCAN IKON WORKS CO. 


OHIO. 


Our “‘ Giant.”’ 
Send for Catalogue. 


See next issue of this 
magazine, 
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THE VULCAN IRON WORKS CO. Manufacturers. TOLEDO, OHIO, US. 
oe Please mention The Engineering Magazine when you write. 


PUBLISHER’S ANNOUNCEMENT. 


Terms :—$3.00(or 12s 6d.) a year in advance. Booksellers and Postmasters receive subscrip- 
tions. Subscribers may remit to us in P, O. or express money-orders, or in bank checks, drafts, or 
registered letters. Money in letters is at sender's risk. The date to which each subscription has been 
aid appears, with the address, on the wrapper enclosing each number of the Magazine. 

Special Notice:—The publishers must be notified by letter when a subscriber wishes his 
Magazine discontinued. Allarrearages must be paid. 

Bound Volumes :— Containing the numbers for six months), in half Morocco, $3.00; half 
Russia $2.75; half American seal, $2.75; full sheep, $2.75 ; cloth, $2.50. Back numbers will be exchanged, 
ifin good condition, for corresponding bound volumes in half Morocco for $1.50; half Russia, $1.25; 
half American seal, $1.25; fullsheep, $1.25; cloth, $1.00 per volume (six numbers); subscribers payin 
charges both ways. Postage on each volume jacents. All numbers sent for binding should be marke 
with owner's name. Volumes end with March and September numbers. 


Advertising :—The rates for advertising will be quoted on application. 
THE ENGINEERING MAGAZINE CO., 
“able address: 
{patnud’ New York. Times Building, New York, U. S. A. 


AUTHORS AND PAPERS THIS MONTH. 


ABRAHAM MILLS ( Zhe Currency Problem and its Solution)=Son of Prof. Mills, an 
author well known in the scholastic circles of the New York of the past generation ; tutored by 
Prof. Millet of the Columbia Grammar School ; since his 21st year has been in active mercantile 
business in this city and at the same time more or less connected with financial operations. Mr. 
Mills has naturally studied what he has dealt in, and has frequently been called upon to write 
for the press upon subjects relating to trade and financial problems. In an article published in 
The Evening Post in the ’70's, Mr. Mills advocated a method, which was substantially that used 
finally to resume specie payments. That article had the honor of calling forth a request of the 
then chairman of the ways and means committee (Mr. Morrill) to have a number of copies pub- 
lished for distribution among members of the House, which was done. Mr. Mills is a profound 
thinker and able writer upon financial and commercial questions. 


EDWARD ATKINSON ( Z7axation in the United States)=Born at Brookline, Mass. ; a 
student of economics, finance, and commercial polity; has written with authority and influ- 
ence upon many topics relating to these subjects, and his contributions have appeared in the fore- 
most periodicals in the United States; has given much attention to construction of slow-burning 
buildings, to factory construction, and insurance; is a pronounced monometallist, and a strong 
opponent of the silver-policy that some have recently sought to force upon the government. In 
the present paper, among other things, Mr. Atkinson discusses the profound meaning of the trans- 
fer of the paramount control of the production of iron and steel from European States to this 
country, and shows that the hard times of the last two years have rendered that control more ab- 
solute than it would have been otherwise. 


H. HEATHCOTE STATHAM, F. R. I. B. A. ( Contemporary English Architects and their 
Work) =HUas been for many years editor of 7he Builder (London) a leading English architec 
tural weekly, and is therefore in position to be well acquainted with the leading English 
Architects and their work. Probably the best equipped architectural writer now living. In 
addition to the engrossing duties of his editorial work, Mr. Statham is in active architectural 
practice, and is thus enabled to bring to his literary work a true quality of professional sympathy 
that is rare among writers and critics on architecture. His published works (which show him 
to be aman of remarkable resource and learning, a critic of keen appreciation, a penetrating 
thinker, and a writer of great force ) include many notable articles in 7%e Butider, and important 
papers read before the architectural societies of England. ‘To his many accomplishments as an 
editor and an architect, Mr. Statham unites a profound knowledge of music, and a wide reputa- 
tion as a musical critic. His books include ‘* Architecture for General Readers,’’ ‘* My Thoughts 
on Music and Musicians,’’ ‘* Form and Design in Music,’’ ete. Mr, Statham’s drawings, many 


of which have been published, show him to be an artist of no ordinary power 


ALEXANDER EWING OUTERBRIDGE, Jr. (Zhe Prevailing Scarcity of Skille 
Mechanics)=Born in Phila., 1850; educated at Episcopal Acad. and by private tutor in 


chemistry ; lectured on physics and taught English branches at Epis. “ cad. 1868-9; appointed 
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PUBLISHER'S ANNOUNCEMENT. 


assistant in Assay laboratory of U. S. Mint, Philadelphia, 1869 ; appointed Commissioner to 
Centennial Exposition, representing Colonies of British Guiana, 1876 ; invented and tested at U. S. 
Mint, Phila. , an apparatus for saving volatilized bullion, which was fully endorsed and recommended 
for adoption in official letters of the late Prof. Jas. C. Booth, then ‘‘melter and refiner,’’ and 
the late Wm. E. DuBois, then ‘‘ Chief Assayer,’’ 1879 ; transferred to Mint at New Orleans to 
organize Assay Dept. 1879 ; resigned from Mint 12 years later to accept position as Metallurgist 
and Experimentalist at car-wheel works of A. Whitney & Sons, Phila. 1881; appointed member 
of board of examiners of International Electrical Exposition Phila., 1885 ; awarded the John 
Scott Legacy medal and premium by the city of Phila. on recommendation of the Franklin In- 
stitute for discovery of process of casting molten metals on carbonized fabrics and obtaining rep- 
licas thereof, 1887 ; resigned from car-wheel works and accepted a similar position at machine 
toolw orks of Wm. Sellers and Co. Incorp. 1888. Has been a voluminous contributor to scientific 


and technical publications of first rank and has delivered addresses before numerous learned 
bodies. 


LLEWELYN B. ATKINSON ( Zhe Distribution of Power in Collieries)=This is a paper 
read at the recent meeting at Cardiff of the South Wales Institute of Engineers, of which the 
author is a member. Mr. Atkinson is a prominent mining engineer of long practical experience 
in the operation of collieries, and his paper has been selected for reproduction in these pages by 
reason of its practical value and the wide application of the principles for generating and distri- 
buting power which he advocates. 


SAMUEL WARD STANTON ( 7ransatlantic Steamships of 1856 to 1880) =Born January 
8, 1870, at Newburgh, N. Y.; youngest son of the late Samuel Stanton, of the shipbuilding 
firm of Ward, Stanton & Co. ; became part owner of the marine paper Seaboard, of New York, 
1891 ; awarded medal and diploma at World’s Columbian Exposition, Chicago, 1893, for pen 
drawings of American steam vessels. 


GUSTAV LINDENTHAL ( Will a Bridge Across the Hudson River Pay ?)=\s the Chief 
Engineer of the North River Bridge Company, authorized by Congress to bridge the Hudson at 
23d Street in New York across to Hoboken; is a member of the American Society of Civil En- 
gineers, and Canadian Soc. C. E. ; member of the Institute of Civil Engineers of Great Britain ; 
Fellow of the American Association for the Advancement of Science, and other scientific organi- 
zations. His professional work covers many branches of civil engineering, although he is best 
known as a bridge specialist. 


ALTON D. ADAMS ( The Limits of Electric Power Transmission)=An electrical engi 
neer, practising in Boston, Mass., and a member of the American Institute of Electrical Engi- 
neers 


ARTHUR LAKES ( Zhe Colorado Springs Water Works)=Bom in Martock, Somer- 
setshire, England, in 1843; educated first at Elizabeth College, Guernsey, Channel Islands, and 
later at Oxford University ; thence he went to Canada and later to the United States ; at Chicago 
he met the late Bishop Randall and joined him in planting a church school in Colorado in the 
pioneer days of 1870; soon he turned his attention to his favorite study of geology and {discov- 
ered the Atlantosaurus Dinoram, the greatest known land animal ; he also contributed many new 
discoveries in fossil plants to the Hayden Survey; later he was engaged under the United States 
Geological Survey in the survey of the Leadville region under Mr. S. F. Emmons as artist and 
assistant geologist ; later he accepted the chair of geology at the State School of Mines at, Golden, 
Colorado ; he has written many treatises and popular articles on the geology and economic pro- 
ducts of Colorado, especially on the coal and metal deposits. 


WILLIAM H. CRAFTS ( Zhe Massachusetts Railroad Commission)=Born 1819; gradu’ 
ated from Harvard, 1840; admitted to the bar, 1843; has contributed articles to some of the 
leading magazines, and written much for newspapers ; author of a technical publication on rail- 
road and other topics; has also done other literary work ; secretary of the Massachusetts railroad 
commission since its establishment in 1869. 


Obituary. Franklin Leonard Pope, 
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GUARD. 


es The most efficient stock turner 
‘ SIMPLICITY ITSELF. 
Only 4 pieces to a complete 
guard. No preparation of 
track needed. 


Is noiseless. Will not rust out. 
Therefore the most economical. 


SHEFFIELD CAR CO.. THREE RIVERS MICH.,U.$ A, 


uFF NEW YORK. Ro co. 


127 Fulton and 42 Ann Streets. 


BRANCHES: 111 Madison St., CHICAGO, 
708 Locust St., ST. LoulS. 


Drawing Materials, ———— 


— Surveying Instruments. 


The Largest and Best Assorted Stock in this line. 
The Most Complete Catalogue. 
All Goods Warranted. Catalogue on Application. 


DO You KNOW THE VALUE OF 
PurRE, SOFT, TICONDEROGA GRAPHITE» 
For LUBRICATING? 


We shall be glad to send you a pamphiet containing scientific and practica: 
information of interest and value. It is sent free of cost with sample 


of graphite. JOS. DIXON CRUCIBLE CO. JERSEY CITY, N. J. 


NICKEL 


Grain--for Anodes, German-Silver & Steel. The light from the 
NICKEL-OXIDE FOR WICKEL SALTS. 


THE CANADIAN COPPER CO., 


Standard lamp rejoiceth the 


heart: and the good re- 


201 PERRY-PAYNE BLDG., CLEVELAND, O, ports from the user maketh 
DEAFNESS 
and Head Noises relieved by using Ponder the pages of our book ; 
Wilson's Common Sense Ear Drums. mailed free 

Yew scientific invention; different 

from all other devices. The only safe, STANDARD ELECTRIC COMPANY, 
simple, comfortable and invisible 
Ear Drum inthe world, Helps where 205 La Salle St., cor. Adams, 
medical skill fails. No wire or string 
attachment. Write for pamph ms t. Chicago. 


- PITTSBURGH TERRA COTTA LUMBER CO. 


POROUS TERRA COTTA OR HARD TILE 


Furnished al Constructed in all Parts of the has States. 
GENERAL Offices: CARNEGIE BUILDING, - - PITTSBURGH, PA. 
EASTERN OFFICE: POSTAL TELEGRAPH BLOG., NEW YORK. 
Please mention The Engineering Magazine when you 
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Economy. 


STEAM HEATERS, 
WATER HEATERS, 
COMBINATION HEATERS, 
WARM AIR HEATERS, 


oh FOR 
Residences, 


Churches, 
Schools. 


20 patterns, 
for ali fuels 
and all 

conditions. 


COMBINATION STEAM AND AIR HEATER. 
ADDRESS FOR CATALOGUE, 


J. F. PEASE FURNAGE CO. 


Syracuse, N. Y. Chicago, Ill. 


PERFORATED METALS ic 


Perforated Metals 


OF EVERY DESCRIPTION, 


For SCREENING Purposes and other uses. 


224 to 240 North Union Street, 


CHICAGO, ILL., U. S. A. 


EasTERN OFFice, 284 Peart St., NEW YorK. 


REE EXHAUST, DURABLE 
EASILY CLEANED 


Piease mention The Engineering Macazine when von writs. 
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A Buyers Directory 


of 


The Engineering Trades. 


Alphabetical Inder. 


Page 17. 


Acid Works Castings. 

Ph >sphor-Bronze Smelting Co., Lt., Phila 
WheelerCondenser & Eng. Co. , 39 Cortlandt SN Ae 
Air Compressors. 

E41w. P. Allis Co., Milwaukee, Wis. 
m. C, Bullock Mfg. Co., Chicago, Ill. 
a Am Air Compressor Works, 26 Cortlandt St., 


Fraser & Chalmers, Chicago, Pw 
Guild & Garrison, Brooklyn, N. 
I ersoll-Serzeant Drill Co., 26 Cortlandt St., 
Laldlaw-Dunn-Gordon Co.. © incinnati, Ohio. 
New York Air Brake Co., 66 Broadway, N. ¥. 
Norwalk Iron Works, South Norwalk, Conn. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Walker Manufacturing v o., Cleveland, Ohio. 
Anti Friction Metals, 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 
Architectural Iron. 
Addyston Pipe and Steel Co., Cincinnati, Ohio. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
The Continental [ron Works. Brooklyn. N. Y. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co.. Chicago, Ill. 
Wrought Iron Bridge Vo., Canton, Ohio. 
Architectural Sheet Metal Work. 
Canton Steel Roofing Co., Canton, Ohio. 
Merchant & Co., Philadelphia, Pa. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Asbestos Cement. 
Manville Covering Co., Milwaukee, Wis. 
Asphalt Car Roofing. 
A. E. Filley Asch Co., 39 Cortlandt St., N. Y. 
alt Cement and Felt. 
A. E. Filley Mfg. Co., 39 Cortlandt St.. N. Y. 
se Chemical and Mfg. Co., 27 Fulton St., N. Y. 
sphalt Damp Course and Deadening. 
A. E. 7 ley Mfg. Co., 39 Cortlandt St.,N Y. 
Asphalt Paint. 
A. E. Filley Mfg. Co., 39 Cortlandt St., N. Y. 
Automatic Water Tanks. 
Automatic Water Tank Co., 143 Liberty St., N. Y. 
Ball Nozzles. 
American Ball Nozzls Co., 837 Broadway, N. Y. 
Ballast Unloaders. 
Marion Steam Shovel Ohio. 


N.Y. 


aths. 

Standard Manufacturing Co., Pittsburg, Pa. 
Belt Dressing. 

Jos. Dixon Crucible ity, N. J. 


Bel tin 
Home Rubber Co., Trenton J. 
Main Philadelphia, Pa 
Manhattan Rubber Mfg. Co., 
New York Belting & Packing Co., Ltd., New York 
Belt Lacing. 
Bristol Co., Waterbury, Conn 
Blacksmiths’ Tools. 
Buffalo Forge Co., Buffalo. N. Y. 
Merrill Bros., Brooklyn, N. Y. 
Blast Furnaces. 
Maryland Steel Co., Sparrows Point, Md. 
lowers, 
Buffalo Forge Co., Buffalo, N. Y. 
Connersville Blower Jonnersville, Ind. 
Fraser & Chalmers, Chicago, Th. 
oilers, 
Ameren Well Works, Aurora, Il. 
Edw. P. Allis Co., Milwaukee. Wis. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Atlantic Works, East Boston, Mass. 


64 Cortlandt St., N. Y. 


Buckeye Engine Co., Salem, Ohio, 

H. E. Collins & Co., P ittsburg, Pa. 
Continental [ron Works, Brooklyn, N. Y. 
Earle C. Bacon, 26 Cortlandt st. N. 
Fraser & Chalmers, Chicago, 111. 

The Hazelton Boiler Co , 716 E. 13th St., 
Heine Safety Boiler Co., St. Louis, Mo. 
Maryland Steel Co , Sparrows Point, Md. 
Mundy, J. 3. Newark, N.J. 

Pittsburg Locomotive Works, Pittsburg. Pa. 
Riter & Conley, Pittsburg, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
Stirling Co., Chicago, Ill. 

Robt. Wetherill & Co , Chester, Pa. 


Boiler Compound, 
Geo. W. Lord, Philadelphia, Pa. 
Boiler Fronts and Fittings, 
Reliance Gauge Co., Cleveland, Ohio. 
Riter & Conley, Pitisburg, Pa. 
Vulean Iron orks, Toledo, Ohio, 
Boiler Inspectors. 
Hartford 8S. B. 1. & Ins Co., Hartford, Conn. 
Boring Machines. 
Fitchburg Machine Works, Fitchburg, Mass. 
Bolts, Nuts, and Washers. 
Milton Mfg. Co., Milton, Pa. 
Bricks, 
Empire Fire-Proofing Co., Pittsburgh, > 
Henry Maurer & Son, 420 EE. 23d St... N. ¥ 
Pittsburg Terra ¢ ‘otta Lumber Co, Pitisburg, Pa 
Bridge Builders. 
F. C. Austin Mfg. Co., Chicago, 111. 
Berlin Lron Briage Co., East Berlin, Conn. 
The Continental Iron Works, Brooklyn, N. Y¥. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pitisburg, Pa. 
Wrought Iron Bridge Co , Carton, Ohio. 
Brick and Tile Machinery. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Hegringson & King Perforating Co., Chicago, Il. 
Jeffrey Mfg. Co. Columbus, Obio. 
Building Materials. 
Berlin Iron Bridge Co., East Berlin, Conn. 
T. H. Brooks & Co , Cleveland, Ohio. 
Canton Steel Koofing Co., Canton, Ohio. 
rw. Graphite Mfg. Co., Detroit, Mich. 
fg. Co.. 39 Cortlandt &t., 


New York 


Harrison Bros. & Co., 
Henry Maurer & Son. 1 E. 2 
James L Foote, Slatington, Pa. 
Joseph Dixon Crucible Co. . Jersey City, N. J. 
Empire Fire- Proofing Co., Pittsburgh, Pa. 
Gummey, McFarland & Co., Philadelphia, Pa. 
Maryland Steel Co., Sparrows Point, Md 
Merchant & Co., Philadelphia, Pa. 
wey. Mfg. Co., Milton, Pa 
N. & G. Taylor Go., Philadelphia, Pa. 
Samuel H. French, & Co., P jladeiphia, Pa. 
Pittsburg Terra Cotta Lumber C o, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
Standard Paint Co, 2 Liberty St.. N. Y. 
Warren Chemical and Mfg. Co , 27 Fulton St., than we 
Wheeling Corrugating Co., Wheeling, W. Va 
Winslow Bros. Co., Chicag 10, Ill. 
Wrought Iron Bridge Co. Canton, Ohio. 
Cable Railways. 

Robert Poole & Son Co., Baltimore, Md. 

Cable Railway Driving Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
Robt. Wetherill & Co., Chester, Pa. 
Walker Manufacturing Co. ‘ Cleveland, Ohio. 

Cables, Electric and Submarine, 
Eastern Electric Cable Co., Boston, Mass. 
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General Electric Co., 44 Broad St., N. Y. 
Phe Okonite Co., Ltd., 13 Park Row, N. Y. 


Cableways. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Cables, Wire, 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Trenton [ron Co., Trenton, N, J. 
Calcining and Drying Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio, 
Calipers and Dividers. 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass, 
Cameras. 
Rochester Uptical Co., Rochester, N. Y. 
and Tappets. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Carpenters’ Tools, 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicopee Falls, Mass. 
Carriage and Wagon Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
O. B. Rogers & Co., Norwich, Con 
Stow Flexible Shalt Co., Ltd), Philadelphia Pa. 
Stow Manufacturing C 0. Binghamton, N. ¥. 
Castings, Iron and Steel. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Edw. P. Allis Co., Milwaukee, Wis 
Berlin Iron Bridge © 0., mae ‘Berlin, Conn. 
Buffalo Forge Co., Buffalo, N A 
Chrome Steel Works Brooklyn, 
Fraser & Chalmers, Chicago, Iil. 
Maryland Steel Co., Sparrows Point, Md. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Riter & C Conley, 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Wheeler Condenser & Eng. Co., 39 Cortlandt 8t.,N.Y. 
R. D. Wood & Co., Philadelphia, Pa. 
Chain Belting. 
Co., Columbus, Ohio. 
ngineering Co., 'Phila., Pa. 
Chemical Works Machinery. 
Fraser & Chalmers, Chic ago, Ill. 
Wheeler Condenser & Eng. Co., 39 Cortlandt St. ut. 
R. D. Wood & Co., Philac elph a, Pa 
Chucks (All Pu 
Morse Twist Drill & Machine Co., New Bedford, 


Standard Tool Co., Cleveland, Ohio. 
Clay Working Machinery. 
W. J. Clark & Co., Salem, Ohio. 
Ff, D. Cummer & Son Co., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Vulcan [ron Works, Toledo, Ohio. 
Closets. 
Standard Manufacturing Co., Pittsburg, Pa. 
Clutches, Friction. 
J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Coal Mining Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
W_A Crook & Bros. Co.. Newark, N. J. 
Earle ©. Bacon, 26 Cortlandt St., N. ¥. 
General Electric © 0., 44 Broad St., N.Y. 
Hendrick Mfg. Co., Ltd., ¢ ‘arbondale, Pa. 
J. W. Hunt, Co., 45 Broadway. Re 
ersoll-Ser eant Drill Co., 6 ortlandt St., N.Y. 
Mfg. , Columbus, ‘Ohio. 
Rand Drill 28 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Il. 
Concentrators and Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
¥. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ill. 
Gates Iron Works, ‘Chicago, Til. 
Sturtevant Mill Co., Boston Mass. 
Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass, 
Condensers, Surface. 
Edw. P. AllisCo., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Il. 


Guild & Garrison, Brooklyn, N. Y. 
Laidlaw-Duan-Gordon Co., Cincinnati, Ohio. 
Wheeler Condenser & Eng. ‘Co.,39 Cortlandt St. 
Consulting Engineers, 
Alton D. Adams, Worcester, Mass. 
D. Ashworth, Pittsburg, Pa, 
Wm. H. Bryan, St. Louis, Mo. 
©. M. Conradson, Madisou, Wis. 
E. L. Corthell 71 Broadway, New York. 
Lewis K. Davis, 66 Broadway, New York. 
Dr. Willis E. Everette, Tacoma, Wash. 
M. Fargusson, Southport, N.C. 
Wm. B. Fuller, Boston, Mass. 
©. T. Gooding, Tucson, Ariz. 
KE. B. Hussey, Seattle, Wash. 
E. P Jennings, Lronwood, Mich. 
Julian Kennedy, Pittsburg, Pa. 
A. L. MeRae, Austin, Texas. 
Frank Nicholson, Phoenix, Ariz. 
Pittsburg Testing Lab’y. Ltd., Pittsburg, Pa. 
Alexander Potter, New York and P ittsburg. 
C. L. Redfield, C hicago, lil. 
Vandenbergh Lab'y of (hem. Ind., Buffalo, N. Y. 
Wm. O. Webber, Boston, Mass. 
Contractors’ Oump Cars, etc. 
Gates Iron Works. Chicago, III. 
Sheffield Car Co., Three Rivers, Mich. 
Contractors’ Supplies. 
F.C. Austin Mfg. Co., Chicago Ill. 
Thomas Carlin’s Sons, Allegheny, +" 
Contractors’ Plant Mfg. Co., buffalo, N. Y. 
W. A. Crook & Bros. Co., Newark, N.J 
Jeffre Columbus, Ohio. 
elt En ineering ; Phila., Pa. 
. 8. ewark, 
Siow Flexible Shaft Gon ‘tia., Philadelphi Pa. 
Stow Manufacturing Co., Bingh amton Y. 
Vulcan Iron Works, Toledo, Ohio. 
Conveying Machinery. 
erown Hoisting & Conveying Mch. Co., Clevel’nd, O. 
W J. Clark & Co., Salem, Ohio. 
Fraser & Chalmers, C hicago, Ill. 
© Waynesboro. Pa. 
Hunt Co., 45 Broadway, N. Y. 
Co., Columbus, O. 
John Roebling’ s Sons © 6., Trenton, N. J. 
dgerwood Mfg. Co., 96 Liberty St., N. Y. 
Lia Belt Engineering Phila., Pa. 


opper 

Canadian Copper Co. Cleveland, 0. 

Corliss Engines. 
Edw. P. Allis Co., Milwaukee, we, 
M.©. Bullock Mfg. Co., Chicago, 
Fishkill Landing achine Co., 
Fraser & Chalmers, Chicago, III. 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, Ohin. 
Maryland Steel Co., Sparrows Point, Md. 
Webster, Camp & Lane Mechine Co., Akron, Ohto. 
Robt. Wetherill & Co., Chester, Pa 

Corrugated Iron. 
Berlin Iron Bridge Co., — Berlin, Conn. 
Merchant & Co., Phila. 
Wheeling Corrugating “Wheeling, W. Va. 

ranes. 

Berlin [ron Bridge Co., East Berlin, Conn. 
Brown Hoisting & C onveying Mch Go., Clevel’nd, oO. 
Earle ©. Bacon. 26 Cortlandt St., N. 
Manning. Maxwell & Moore, 111 Libert St., N. ¥. 
Middletown Car Works, Middletown, Pa. 
Wm, Sellers & Co., Philadelphia, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
R. D. Wood & Co hiladelphia, Pa. 

Crusher Plates. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Il. 

Crushers, Ore, Phosphate, Rock. 

Edw. P. Allis Co., Milwaukee, Wis. 
F C. Austin Mfg Co., Chicago, Ill. 
Bradley Pulverizer Co., Boston, Mass. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Il. 
Gates Iron Works, Chicago, Il. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Chrome Steel Works, Brooklyn, N. Y. 
Sturtevant Mill Co., Boston. Mass. 

Diamond Drills. 
M. C. Bullock Mfg. Co., Chicago, Il. 
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Wraser & Chalmers, Chicago Ll. 
tagersoli-Sergeant Drill Co., 26 Vortlandt St., N. ¥. 
Sullivan Machinery Co., Chic 

Rand Drill Co., 23 Park Place, } 


Dies and Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Steel, 
Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 


Drawing Instruments. 
‘Theo. Alteneder & Sous, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Philadelphia, Pa. 
4. 8. Starrett, Athol, Mass. 
m. E. Stieren, Pittsburg, Pa. 
redging Machines, 
W. J. Clark & Co., Salem, Ohio. 
J.8. Mundy, Newark, N. ‘J. 
Marion Steam Shovel Co., Marion Lg 
Maryland Steel Co., Sparrows Point. M 
Robert Poole & Son Co., Baltimore, ud’ 
Vulcan Iron Works, Toledo, Ohio. 
Drills, Rock and 
M. ©. Bullock Mfg. Co., Chicago. 
fraser & Chalmers, Chicago, nh 
ee Electric Co., 44 Broad St., N. Y. 
Sergeant Drill Co., 26 Cortlandt St.,N. 
0., Columbus, Ohio. 
hand rill Co., 23 Park Place, N. Y. 
‘Sullivan Machinery Co.,Chicago, Ill. 
Drilling Machines. 
W.F. & J. Barnes Co., Ill. 
Buffalo Forge Co., Buffalo, N 1 
Machine Works, Fitchburg, 
Loage & Davis Machine Tool Co,, Chetionat!, Ohio. 
Manning, Maxwell! & Moore, St., N.Y. 
Niles Tool Works, Hamilton, ¢ 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, 
Drop Presses, 
Merrill Bros., Brooklyn, N. Y. 
Toledo Machine & Tool Co., Toledo, Ohio- 
Walker Manufacturing Co., Cleveland, Ohio. 
Drying and alcining Machines, 
¥. D. Cummer & Son Co., Cleveland, Ohio. 
r & Chalmers, Chicago, Il 
Maryland Steel Co , Sparrows Point, Md. 
Dynamos, 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort t Wayne, Lud. 
General Electric Co., 44 Broad St., 
Hanson & Van Winkle Co., Newark, NJ 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Onto. 
Shawhan Thresher Electric C 0., Dayton, O. 
Triumph Electric Co., Cineinnati, Ohio. 
Westinghouse Electric & Mfg. Co. Pittsburgh, Pa. 
Electric Railway Supplies, 
&ddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Jorporation, Fort Wayne, Ind. 
General Electric Co., 44 Broad St., 
Jeffrey Mfg. Co., Columbus, Ohio. 

Morris, Tasker & Co., Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., Pittsburgh. Pa. 
Electrical Instruments, 

Bristol Co., Waterbury, Conn. 
day Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
Genera! Electric Co., 44 Broad St., N. Y. 
Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation Co., New York. 
Queen & Co., Ine., Philadelphia, Pa. 
Shawhan-Thresher Electric Co., Dayton, O. 
Standard Electric Co., Chicayo, Ill. 
Triumph Electric Co., Cincinnati, Ohio. 
United Electric Telephone Co., Chicago, Il. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 
Weston Electrical [Instrument Co., Newark, 
Electric Locomotives, 

Baldwin Locomotive Works, P aiadatgoie, Pa. 
General Electric Co , 44 Broad St., 
Jeffrey Mfg. Co. Columbus. Ohio. 
HT K. Porter & Co., Pittsburg, Pa. 

Electrical Rubber Goods, 
Home Rubber Co., Trenton, N. J. 
Spinney, Virtue & Co., Lynn, Mass. 


Electroplating and Electrotyping Machines. 
Eddy Electric Manufacturing Co., W ater. Conn. 
Hanson & Van Winkle Co., Newark, N N.J. 

Elevator Buckets. 
W. J. Clark & Co., Salem, Ohio. 
Elevator Guards and Screens. 
Harrington & King Perforating Co,, Chicago, Ill. 
Elevators, Steam, Hydraulic, Electric. 
M. J. O'Donnell & Co., Cleveland, Ohio. 
Emery Wheels. 

Manhattan Rubber Mfg Co., 64Cortlandt St., N. Y¥. 
New York Belting & Packing Co., Ltd., New York. 
Emery Whee! Machinery. 

Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Stow Flexible Shaft Uo., Ltd., Philadelphia, Pa, 
Engineering Instruments. 
Theo Alteneder & Sons, Pa. 
Brandis Sons Co., Brooklyn, 
Keuffel & Esser Co., 127 St St., 
ueen & Co,, Philadelphia, Pa, 
m. E. Stieren, Pa. 
ines, Blowing. 
Edw. P. AllisCo., i‘ ilwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
Southwark Foundry and chine Co., Phila., Fa. 
Walker Manufacturing Co., Cleveland, Ohio. 
Engines, Gas, Gasoline, and Petrol um. 
Otto Gas Engine Works, Philadelphia, Pa. 
ngine Lathes. 
Lodge & Davis Mach ne Tool Co., Cincinnati, Ohio. 
Engines, Marine. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, 
Maryiand Steel Co., Sparrows Poin 
Engines, Stationary. 
American Well Works, Aurora, III. 
w. P. Allis Co., Milwaukee, Wis. 
Ball & Wood Co., 15 Covttands St., New York. 
Buckeye Engine Co. ., Salem, Ohio. 
wy Forge Co., Buffalo, N. Y. 

. C. Bulloe Mfg. Co., Chicago, Ill 
Fraser & Chalmers, Chicago, iil. 

Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentechler Co., Hamilton, Ohio, 
Maryland Steel Co., Sparrows P. oint., Md. 
Southwark Foundry ‘and Machine Co., Phila., Pa 
Stearns Manufacturing Co., Eri Load Lig 
B. F. Sturtevant Co., Boston 
Westinghouse Machine © g, Pa. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Robert Wetherill & Co., Chester, Penn. 
Evaporators. 
Wheeler Condenser & Eng. Co.,39 Cortlandt St.,N.Y 
Excavators. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 
Expansion Tanks. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
xtensible Sewer Brace. 
Dunn Mfg. Co., Ltd., Pittsburg, Pa. 
Fans, Ventilating. 
—— Forge Co., Buffalo, N. Y 
M. ©. Bulloe Mfg. Co., C I. 
Fraser & Chalmers, Chicago, Til. 
Feed-Water Heaters. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago. 
National Pipe Bending Co., New Haven, Cona. 
Robt. Wetherill & Co., Chester, Pa. 
Wheeler Condenser & Eng Co.,'39 Cortlandt St.,N.Y. 
Fertilizer Machinery. 
Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co., C olumbus, Ohio. 
Robert Poole & Son — Raitimore, Md 
iles, 
Nicholson File Co., Providence, R. I, 
ilters. 
Continental Filter Co., 44 Wali St., N. Y. 
Wheeler Condenser & Eng Co., 39€ ‘ortiandt St.,N.Y. 
Fire Arms. 
J. Stevens Arms & Too! Co., Chicopee Falls, Mass. 
Fire Department Equipment. 
American Ball Nozzle Co., 837 Broadway, N. Y. 
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2 ->>>5 BUYERS’ DIRECTORY 


Fireproof Building Material. 
Berlin Iron Bridge Co., East terlin, Conn. 
Canton Steel Roofing Co , Canton, Ohio. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Empire Fire Proofing Co. , Pittsburgh, Pa. 
Henry Maurer & Sou, 420 E. 23d St., N. Y. 
A. E. Filley Mfg. Co., 39 Cortlandt bt., N. ¥. 
James L. Foote, Slatington, Pa, 
Gummey, McFarland & Co., Philadelphia, Pa, 
Marviand Steel Co., Sparrows 1 Md. 
Merchant & Co., Philade Iphia, Pa 
Mfg. Co. Milton, Pa 
N. Taylor Co., P hiladelphia, Pa. 
Pittsburg lerra © otta Lumber C v., Pittsburg, Pa. 
Riter & Conley, Pittsburg. Pa 
Warren Chemical and Mig. Co., 27 Fulton 
Wheeling C orrugating C o., W heeling, W . Va 
Winslow Bros. Co. Chicago, Ill. 
Wrought [ron Bridge Co., Canton, Ohio. 


Flexible Shafts. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co,, Binghamton, N. Y. 


Floor ane Sidewalk Lights, 
T. H. Brooks & Jo., Cleveland, Ohie, 


an Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Dayton Globe Iron Works Co., Dayton, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Tn, 
Robert Poole & Son Co., Baltimore, M 
Walker Manufacturing Co., Cleveland, Obio. 
Foot and Hand Presses. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
Forgings. 
Milton Mfg. Co., Milton, Pa. 
Toledo Machine & Tool Co , Toledo, Ohio. 
Furnace Builders. 
Fraser & Chalmers, Chicago, Ill, 
‘ulian Kennedy, Pittsburgh, Pa. 
Riter & Conley, Pittsburg, Pa. 
Furniture, 
The Globe Co., Cincionati, Ohio. 
Furniture and Chair Machinery. 
0. B. Rogers & Co., Norwich, Conn. 
Gages, Pressure, Steam, Water, etc. 
Bristol Co., Waterbury, Conn. 
Crane Company, Chicago, Il 
The Fairbanks Co., New York. 
Hohmann & Maurer Mfg, Co., Brooklyn, N. Y. 
Gas Works Machinery. 
Continental Iron Works, Brooklyn, N. Y. 
R. D. Wood & Co., Philadelphia, Pa. 
Gaskets, Copper. 
U. 8S. Mineral Wool Co., 2 Cortlandt St., N. Y. 
Gate Valves. 
Ohapman Valve Mfg. Co., Indian Orchard, Mass. 
Coldwell-Wilcox Co., Newburgh, N. Y 
Oontinental [ron Works, Brooklyn, N. Y. 
Crane Company, Chicago, II). 
The Fairbanks Co., New York. 
Gear Cutters. 
Standard Tool Co., Cleveland, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
earing. 
Edw. P. Allis Co., Milwaukee, Wis. 
Dayton Globe Iron Works Co., Dayton, a. 
General Electric Co., 44 Broad St., 
Robert Poole & Son Co., Baltimore, Md. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing © 0.,C ‘leveland, Ohio. 
Girders. 
Berlin Iron Bridge Co., East Berlin,;Conn. 
Riter & Conley. Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Grading Machines. 
F. C. Austin Mfg. Co.. Chicago, 111. 
Grain Elevator Machinery. 
Kdw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Link Belt Engineering Co., Phila., Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio, 


Grates and Hearths, 
Samuel H. French & Co., Philadelphia. Pa. 


Grates. 
Vulcan Iron Works, Toledo, Ohio. 

Grinding and Polishing Machinery, 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 

Charles H, Besly & Co., Chicago, Ll. 

Morse Twist Drill & Mach. Co. ° New Bedford, Mass. 
Standard Tool Co., Cleveland, Ohio. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y, 


Grips, Cable Railways. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 
Hand Cars, 
Sheffield Car Co., Three Rivers, Mich. 
Hangers. 
SEE PULLEYS, ETC. 
Hardwood Floors. 
2. B. Moore & Co., ( hicago, Ill. 
Hardware Manufacturers. 
Charles H. Besly & Co., Chicago, Ill. 
Merrill Bros , Brooklyn, N. Y. 
L. 8. Starrett, Athol, Mass. 
J. Stevens Arms & Tool Co., Chicupee Falls, Masr . 
Heating and Vantilatin Apparatus, 
Buffalo Forge Co., Buffalo. N 
Connersville Blower Co., Connersville, Ind. 
Huyett & Smith Mfg. Co., Detroit, Mich. 
B. F, Sturtevant Co., Boston, Mass. 
Heaters, Steam and Hot Water. 
American Boiler Co., Chicago, Il. 
Gorton & Lidgerwood Co., 96 St., N. Y. 
H. B. Smith Co., 137 Center St 
New York Central Iron Works Co., 
J. F. Pease Furnace Co., Syracuse, N 
5. Wilks Mfg. Co , Chicago, Ill. 
Smith & Anthony Boston, Mass. 
United States Heater Co., Detroit, Mich. 
Hoisting Engines and Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Brown Hoisting & C onveying Mch . Co., Clevel’nd.O. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
John F. Byers Machine Co., avenna, Ohio. 
Thomas Carlin’s Sons, Allegheny. Pa. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
Contractors’ Plant Mfg. Co., Buffalo. N. ¥ 
. A. Crook & Bros, Co., Newark, N. J 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers. Chicago, Il. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Manning, Maxwell & "Moore, 111 L ibert 8t., N.Y. 
Middletown Car Works, Middletown, Pa 
Moore Mf 6. to. Milwaukee, Wis. 
y, 


* 


8. Mun ewark, N. J. 
Sullivan Machiner Chica o, Ill. 
Trenton [ron Co, renton, N 
Walker Manufacturing Co., C ‘leveland. Ohio 
Webster, Camp & Lane Machine Co, Akron, Ohio. 


od Machinery. 

Lidgerwood Mfg. Co iberty St. 
Hollow Bricks. 

Empire Fire-Proofing Co.. Pittsburgh. Pa. 
Henry Maurer & Son, 420 E. 23d St , New York. 
Pittsburg Terra Cotta Lumber C o., Pittsburg, Pa. 

Hydraulic Machinery. 
Fraser & Chalmers, Chicago, I. 
New Vork Belting & Packing Co., Ltd., New York, 
Maryland Steel Co , Sparrows P oint, Md 
Walker Manufacturing C o.,C leveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 

Ice-Making Machinery. 
Frick Company, Waynesboro, Pa. 

Indicators, Steam-Engine. 
Queen & Co., Inc., Philadelphia, Pa. 
Injectors. 

American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Wm. Sellers & Co., Philadelphia, Pa. 
Sherwood Mfg. Co., Buffalo, N. Y. 
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Industrial Railways. 
©. W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire. 
W. R. Brixey, 203 Broadway. N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
General Electric Co., 44 Broad St., N. Y. 
The Okonite Co., Limited, 13 Park Kow, N. Y. 


Insulating Paper. 
Standard Paint Co., 2 Liberty St., N. Y. 


lron Working Machinery. 
Charlies H. Besly & Co,, Chicago, III. 
W.F.& J. Barnes Co., Rockford, Ll. 
Bradford Mill Co., © ineinnati. Ohio. 
Cincinnati Milling Machine Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Fite ‘hburg, Mass. 
Ingersoll Milling Machine Co, Rockford, Ill. 
Jones & Lamson Mch. Co. »Springfield, Vt. 
Lodge & Davis Machine Toul Co , Cincinnati, Ohio. 
Long & Alistatter Co., Hamilton, Ohio. 
spanning. Maxwell & Moore, 111 L iberty St.,N. Y. 
Merrill Bros., Brooklyn, N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Tool and’ ply Co., 115 L St.,N. Y. 
Wm. Sellers & Co., Philadel hia, I 
Stow Flexible Shait Co., Lid. Philadelphia Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
The Wilkinson Co , C hicago, Hil. 
The Wright Co., Lowell, Mass. 
Toledo Machine & Tool © 0., Toledo, Ohio. 
Walker Manufacturing Co., “Cleveland, Ohio. 
Joists, Iron and Steel. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Kyanizing. 
Otis Allen & Son, Lowell, Mass. 
Lamps, Electric. 
Fort Wayne Electric Corporation, Fort Wayne,Ind. 
General Electric Co., 44 Broad St., N. Y. 
Standard Electric Co., Chica ago Ti. 
Westinghouse Electric & Mfg. Go., Pittsburg, Pa. 
Lathes, 
W. F. & J. Barnes Co., Rockford, Ill. 
Bradford Mill Co., Cincinnati. Ohio. 
Machine Works, Fite hburg, Mass. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Lodge & Davis Machine Tool C o., Cine innati, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., N.Y. 
Niles Toe! Works, Hamilton, Ohio. 
Prentiss Tool and Supply Co., 115 Liberty St., N.Y. 
Wm. Sellers & Co., Philadelphia, Pa. 
The Wiikinson Co., Chicago, Il. 
The Wright Co., Lowell, Mass. 
Lead Corroders. 
Harrison Bros. & Co., Philadelphia, Pa. 
Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
zittebare Locomotive Works Pittsburg, Pa. 
H. K._ Porter & Co., Pittsburg, Pa. 
Thomas Carlin’s Sons, Allegheny, Pa, 
Locomotive Brakes 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 
Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 
Sherwood Mfg. Co.. Buffalo, N. Y. 
Lumber and Shingles. 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
Machine Screws, etc. 
Worcester Machine Screw Co., Worcester, Mass. 
Machine Tools and Supplies. 
Armstrong Bros. Tool Co., Chicago, Ill. 
W.F.& J. Barnes Co., Rock ford, Ill. 
Bradford Mill Co., Cin *innati, Ohio. 
Charles H. Besly & Co,,C hicago Ill. 
Cleveland Twist Drill Vo., Cleveland, Ohio. 
Fitchburg Machine Works, Fitehburg, Mass. 
Ingersoll Milling Machine Co.. Rock ord, Ill. 
Jones & Lamson Mch. Co.. Springfield. Vt. 
Lodge & Davis Machine Too! Co., Cincinnati, Ohio, 
Long & Allstatter Co.. Hamilton, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


Robert Poole & Son Co., Baltimore, Md. 


Merrill Bros., Brooklyn, N. Y. 

Morse Twist Drill & bay Co., New Bedford, Mass. 
Niles Tool Works, Hamilton, Ohio. 

Prentiss Tool and Supply Co., 115 Liberty St., N, ¥. 
Q. & C. Co , Chicago, 11. 

G. B. Rogers & Co., Norwich, Conn. 

Wm. Sellers & Co., P hiladelpbia, Pa. 

Standard Tool Co., Cleveland, Ohio. 

L. 8. Starrett, Athol Mass. 

J. Stevens Arms & Tool Co., Chicopee Falls, Masa. 
Stow Flexible Shaft Co., Ltd., a Pa. 
Stow Manufacturing Co., Binghamton, ‘ 
Toledo Machine & Too! Co., Toledo, Ohio. 

Walker Manufacturing Co., Cleveland, Ohio, 

The Wilkinson Co . Chicago, Il. 

The Wright Co., Lowell, Mass. 


Mantels 
Samuel H. French & Co., Philadelphia, Pa. 


Marine Machinery. 
A. Crook & Bros Co., Newark, N. J. 
Marine Iron Works, Chicago, Ill. 
Mathematical Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Philadelphia, Pa. 
L. 8S. Starrett, Athol, Mass. 
Wm. E. Stieren, Pittsburg, Pa. 
Merchant Steel. 
Wm. Jessop & Sons, Limited. 91 John St., N. ¥. 
Metal Punching and Shearing. 
Harrington & King Perforating Co,, Chicago, I. 
Meters, Electric. 
Fort Wayne Electric Corporation, Fort + Wagne, Ind. 
General Electric Co , 44 Broad St., N. 


Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 
Milling Machines. 


Ingersoll Milling Machine Co.. Rockford, Ill. 
Lodge & Davis Machine Tool Co., C ineinnati, Ohio. 
Mining Machinery. 

Bradley Pulverizer Co., Boston, Mass. 

M. C. Bullock Mfg. Co., Chicago, II. 

Chrome Steel Works, Brooklyn, N. Y 

W. J. Clark & Co., Salem, Ohio. 

W. A. Crook & Bros. Co., Newark, N. J. 

A. 8. Cameron Steam Pump orks, E. 23 N. ¥. 

Earle C. Bacon, 26 Cortlandt St.,N Y. 

Fraser & Chalmers, Chicago. Til, 

Gates Iron Works, Chicago, [1l. 

—— Electric Co., 44 Broad St., N. Y. 
ngersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. 
ery Mfg. Co., © columbus. Ohio 

Mfg. Co., 9% Liberty St., N. Y. 

J. 8. Mundy, Newark, N. J. 

Rand Drill Co., 23 Park Place, N. Y. 

Sullivan Machinery Co., Chicago, Ill. 

Trenton Iron Co., Trenton, N. J. 

Webster, Camp & Lane Machine Co., Akron,’ Ohio. 

Mining Screens. 

Earle ©. Bacon, 26 Cortlandt St., N. Y. 

Fraser & C balmers, Chieago, 

Harrington & King Perforating Ih. 

Hendrick Mfg. Co., Ltd., ¢ Jarbondale, | 

Jeffrey Mfg. Co., Columbus, Ohio. P50 

Mortar Colors. mous 

Samuel H. French & Co., Philadelphia, Pa. cy 

Motors, Electric. 

Eddy Electric Manufacturing Co., Windsor, Conn, 

Fort Wayne Electric ration, Fort Wayne, Ind. 

General Electric Co., 44 Broad St., N. Y. 

Interior Conduit & Insulation Co., New York. 

Jeffrey Mfg. Co , Columbus, Ohio. 4 

Shawhan-Thresher Electric Co., Dayton, O. 

Triumph Electric Co., Cincinnati, Ohio. 

Walker Manufacturing Cleveland, Ohio, 

Westinghouse Mig. Co., Pittsburgh, Pa. 

ickel. 

Canadian Copper Co , Cleveland, 0. 

Nut Locks 
Eureka Nut Lock Co., Pittsburg, Pa. 
ups. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Ore Roasting Machinery. 
F. D. Cummer & Son Co., Cleveland, Obio. 
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Ornamental lron Work. 
Winslow Bros. Co., Chicago, Il. 


Packing 
The Fairbanks Co., New Worn. 
Home Kuvver Co, rrenton, N. J. 
Manhattan Rubber M fg. Co.,64Cortlandt St. 
New York Belting & Packing Co., Ltd., New ‘york.’ 
Sherwood Mfg. Co., Buffalo, N. Y. 

Paints. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Vixva Crucibie Co., Jersey City, N. J. 
Samuel! H. French & Co., "Philadelphia, Pa. 
A.E. Filley Mfg G»., 39 U: rtlanat 8t., N. ¥. 
Harrison Bros. & Co., Philadelphia, Pa. 
Standard Paint Co., 2 Liberty St., N, Y. 

Paints (Special for Iron, ) 
SAME AS ABOVE. 


Paper Mill Machinery. 
Dayton Globe [ron Works, Dayton, Ohlo. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufac turing Co., ¢ Neveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 
Penstocks, 
Atlantic Works, East Boston, Mass. 
Perforated Metals (All Kinds). 
Fraser & Chalmers, Chicago, Il. 
Harrington & King Pe rforating Co., C pleage, Ih. 
endrick Mig. Co., Ltd., ¢ ‘arbondale, Pa 
Werchant & Co., Philadelphia. Pa. 
Photographic Supplies. 
n & Co., Inc tiladelphia, Pa. 
hester Optical C Rochester, N. ¥ 
Pipe, Cast Iron, 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Jeanesville [rou Works, Jeanesville, Pa, 
Oharles Millar & Son, Utica, New York. 
McNeal Pipe at d Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 
Pipe, Coils and Bends. 
National Pipe Bending Co., New Haven, Conn. 
Pipe Coverings. 
Manville Covering Co , Milwaukee, Wis. 
New i Fireproof C Yovering Co., 42 Cortlandt St., 


MN. ¥. 

Pipe Cutting and Threading Machines, 
armstrong Mfg. Co., Bridgeport, Conn. 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 

Pipe, Sewer. 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co , Akron, Ohio, 

Pipe, Wrought Iron, Line and Drive. 
Crane Company, Chicago, Ill 
Morris, Tasker & Co., Philadelphia Pa. 
Planing Mill Machinery. 
O. B. Rogers & Co., Norwich, Conn. 
Plaster Ornaments. 

Samuel H. French & Co., Philadelphia, Pa. 

Plating Materials. 


Eddy Electric Manufacturing Co., Windsor, Conn. 


Hanson & Van Winkle Co.. Newark, N. J 
Portable Railways. 
Oo. W. Hunt Co., 45 Broadway, N. Y. 
Power Punches and Shears, 
Long & Co., Hamilton, Ohio. 
Toledo Machine & Tool (o., Toledo, Obio. 
Walker Manufacturing Co., Cleveland, Ohle. 
Power Transmission, Electric, 
General Electric Co., 44 Broad St., N. Y. 
Preservation of Lumber. 
Otis Allen & Son, Lowell, Mass. 
Presses, Hydraulic, 
Maryland Steel Co., Sparrows Point, Md. 
Niles Tool Works, Hamilton. Ohio. 
Walker Manufacturing Co., © leveland, Obio, 
Pressure Regulators. 
Coldwell-Wilcox Co... Newburgh, N. Y. 
The Fairbanks Co , New York, 
Van Auken Steam Specialty Co.. Chicago, Ill. 
Prospecting Drills. 
M., ©. Bullock Mfg. Co., Chicago, Ill. 
Sullivan Machinery © 0. , Chicago, Ill. 
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F. & J. Barnes Co Il. 
Fitchburg Machine Works, Fitchburg, Mass. 


Pulleys, Shafting and Hangers 
Edw. P. Allis Co., Milwaukee, Wis, 

Dayton Globe Iron Works, Dayton, Ohio. 
Fishkill Landing Machine, Co., Fishkill, N. ¥. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 
Wm. Sellers & Co., P’ hiladelphia Pa. 

Robt. Wetherill & Co., Chester, Penn 

Walker Manufacturing Co., Cleveland, Ohie, 


Pulverizers. 
Bradley Pulverizer Co., Boston, Mass, 
Fraser & Chalmers, Chicago, thi 


Pumps and Pumping Machinery. 

Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, Ill. 
A. 8. Cameron Steam Pump Works, E. 23d St..N. ¥ 
Connersville Blower Co., Connersville, Ind. 
Cook Well Co., St. Louls, Mo. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Deane Steam Pump Co., Holyoke, Mass. 
Fraser & Chalmers, Chicago, 
Guild & Garrison, Brooklyn, N 
Ingersoll-Sergeant Drill Co., 26 C srtiandt 8t., N. ¥. 
Jeanesville [ron Works, Jeanesville, 
John H. McGowan Co., Cincinnati, 
New York Air Brake Co., 66 Broadway, N. Y. 
Pulsometer Steam P ump C 0., 120 Liberty St. = ¥. 
Southwark Foundry & Machine Co. Phila., 
Stillwell. Bierce & Smith-Vaile Dayton, Ohio. 
Walker Manufacturing Co., Cleveland, Obto 
Webster, Camp & Lane Machine (o., Akron, Ohio. 

Wood & Co., Philadelphia, Pa. 


Punching and Shearing Presses. 
Long & Allstatter Co., Hamilton, Ohio. 
Toledo Machine & Tool Co., Toledo, Ohio, 
Walker Manufacturing Co., Cleveland, Ohio. 
Quarrying Machinery. 
M. G. Bullock Mfg. Co., Chicago, Il. 
A. 8. Cameron Steam Pump orks, E. a i. N.Y. 
Ooo r, Hewitt & Co., 17 Burling sil 
Earle C. Bacon, 26 Cortlandt St.. N. 
& Chalmers. C hicago, Til. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. ¥. 
J. 5. Mundy, Newark, N. J. 
Rand Drill Co., 23 N. 
Sullivan Machiner 
Trenton [ron Co.,. 
Radiator Screens. 
Harrington & King Perforating Co., Chicago, Ill. 
Radiators, 


Crane Company, Chicago, IL. 
fi. B, Smith Co., 137 Center St., N. Y. 


Railroad Ditchers. 
Jeffrey Mfg. Co., Cleveland, O. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 
Vulcan Iron Works, ’ ‘oledo, Ohio. 


Railroad Ties (All Kinds.) 

Vanderbilt & Hopkins, 123 Liberty St., N. Y. 

Railway Car Brakes, 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co ,66 Broadway, N.Y. 

Railway Feed Wires, 
The Okonite Co.. Limited, 13 Park Row, N. ¥. 

Railways, Electric. 
General Electric Co., 44 Broad St., N. Y. 
Railway Shop Machinery, 

Armstrong Mfg. Co., Bridgeport, Conn. 
Bradford Mill Co., Cincinnati, Obto. 
Fitchburg Machine Works, Fitchburg, Mass. 
Ingersoll Milling Machine Co., Rockford, Ill. 
Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 
Leng & Allstatter Co., Cincinnati, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Q. & C. Co., Chicago, M1. 
B. Rogers & Norwich, Co 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Stow Manufacturing © Binghamton, 
The Wright Co., Lowell. Mass 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
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Railway Specialties. 
Carlisle Mfg. Co., Carlisle, Pa. 
Eureka Nut Lock Gv., P ittsburg, Pa. 
A. E. Filley Mfg. Co., 39 Cortlandt St., N. Y. 
Harrington & King Perforating Co., C ‘hicago, Til. 
Iron City Tool Works, Ltd., P ittsburg, Pa. 
Middletown Car Works, Middletown, Pa. 
Milton Mfg. Co., Milton, Pa. 
New York Air Brake Co. ., 66 Broadway, N. Y. 
H. K. Porter & Co., Pittsburg, Pa. 
Sheffield Car Co., Three Rivers, Mich. 
Westinghouse Air Brake © o., Pittsburg, Pa. 


Railways, Portable. 
0. W. Hunt Co., 45 Broadway, N 


Railway 
Carlisle Mfg. Co., Carlisle 
Sheffield Car Co., Three Rivers, Mich. 


Railway Track Tools. 
Iron City Tool Works, Lid., Pittsburg, Pa. 


Range Boilers. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Lead. 
Harrison Bros. & Co., Philadelphia, Pa. 
Reducin Valves. 
Ross Valve Co., Troy, N. 
Van Auken Steam Specialty Co., Chicago, Ill. 
Refrigerating Machinery, 
Frick Company, Waynesboro, Pa, 
Road-Making Machine 
Addyston Pipe & Steel Co., Cine Ohio. 
F. Austin Mfg Chicago, I 
Harrisburgh F’d’y & Machine Wks, Harrisburg,Pa. 
0. 8. Kelly Co. Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 
Road Rollers 
Addyston Pipe & Steel Co., Cinncinnati Ohio. 
F. ©. Austin Mfg. Co.. Chicago, Lil. 
Harrisburgh F’d’y & Machine W’ks,Harrisburg,Pa 
O. 8. Kelly Co., Springfield, Ohio. 
Rock Breakers. 
Edw. P. Allis Co., Milwaukee, Wis. 
F. 0. Austin Mfg Co,, Chicago, Ill. 
Bradley Pulverizer Co. Boston, Mass. 
Earle C. Bacon, 26 © ortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Ii). 
Gates Iron Works, Chicago, IL. 
Rock Drills. 
M. ©. Bullock Mfg. Co., Chicago, Ill. 
Clayton Air Compressor Works.26 Cortlandt 8t.,N.¥ 
Fraser & Chaimers, Chicago, 1 
General Electric Co., 44 Broad 8 
Ingersoll-Sergeant Drill 26 Scrilanat 8t., N. ¥. 
Rand Drill Co., 23 Park Place, N Y. 
Sullivan Machinery Co., Chicago, Ill. 
Rolling Mill Machine 
Long & Allstatter Co., Hamilton, O 
Maryland Steel Co., Point “id. 
Robert Poole & Son Co., Baltimore, Ma. 
Walker Go., Cleveland, Ohio. 
oofin 
Berlin Iron Bridge Co., East jerlin, Conn. 
Canton Steel Roofing Canton, Ohio. 
A. E. Fitley Mfg. Vo., 39 ¢ ‘ortiandt St., N. Y. 
James L. Foote, Slatington. Pa. 
wh. McFarland & Co. Philadelphia, Pa. 
N.& aylor Co., Philadelphia, Pa. 
Merchant & Co.. Philadelphia, Pa. 
Riter & Conley, Pittsburg, Pa 
Standard Paint Co., 2 L iberty St., N. Y. 
Warren Chemical and Mfg. Co., 21 Fulton 8t., N.Y 
Wheeling —— Co, Wheeling, W. Va. 
Roofs, |ron, Truss. 
Continental Iron Works, Brook! ¥. 
Berlin Iron Brid fe Co., East Berlin, Sess. 
Maryland Steel , Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co , Canton, Ohio. 
Rope Transmission. 
Fraser & Chalmers, Chicago, Ill, 
Oo. W. 45 Broadway, N. Y. 
Jeffre Columbus, Ohio. 
Link- Co.. Nicetown, Phils. 
Rubber Goods. 
Home Rubber Co., Trenton 
Manhattan Rubber Mfg. Co., N.Y. 


N. J. Car Spring & Rubber Co., Jersey'City, N.' J. 
New York Belting & Packing Co., Ltd., New York. 
Spinney, Virtue & Co., Lynn, Mass. 

Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 


Schools, 
Cheltenham Academy, Pa. 
Correspondence School of Technology,Cleveland,O- 
Lawrence Scientific School, Cambridge, Mass.q 
Scrapers, Wheel and Drag. 
F. C. Austin Mfg. Co.. Chicago, Ill. 


Screens, Mining. 
Fraser & Chalmers, Chicago, Il. 
Harrington & King Perforating Co Obtonge,. Th. 
Hendrick Mfg. Co., Ltd., Carbondale, P; 
Jeffrey Mfg. Co., Columbus, Ohio. 


Screen Plates, Punched. 
Harrington & King Perforating Co., Chicago, Il. 
Hendrick Mfg. C 10.5 Ltd., ¢ arbondale, Pa. 

Screw Machines, 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Joues & Lamson Mch. Co.  Springtieid. vt 
Lodge & Davis Machine Tool Co., C incinnati, Ohio. 
Niles Tool Works, Hamilton, Ohio. 
Sectional Coverings. 

Manville Covering Vo., Milwaukee, Wis. 
Fireproof overing Co., 42 Cortlandt St.,. 


Separators, Coal and Ore. 
F. D. Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Il. 
Sewer Pipe, 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co., Akron, Ohio, 
Shafting. 
SEE PULLEYS, ETO. 
Sheet Metals. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Sheet Metal pag Machinery, 
Toledo Machine & Tool Co., Toledo, Ohio. 
Shoes and Dies. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, ( hicago, Ill. 
Skylights, 
Canton Steel Roofing ( Canton, Ohio. 
ate. 
James L. Foote, Slatington, Pa. 
Smokestacks. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Maryland Steel Co., Sparrows Point, Ma. 
Riter & Conley, P ittsburg, Pa. 
ark Guards, Perforated. 
Harrington & King Perforating Co., Chicago, Ill. 
Standpipes. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, P ittsburg, Pa. 
Steam and Gas Fitters Tools. 
Crane Company, Chicago, Ill. 
team Regulating Appliances, 
man Valve Mfg. Co., Indian Orchard, Mase. 
Said well- Wilcox Uo., Newburgh, N. Y. 
The Fairbanks Co., New York. 
Penberthy Injector Co., Detroit, Mich. 
Hohmann & Maurer Mfg. Co., Brooklyn, N. ¥. 
Reliance Gauge Co., © leveland, Ohio. 
Ross Valve Co. , Troy, N ; 
Sherwood Mfg. Co., Buffalo, N. Y. 
Van Auken Steam “Bpecialty Co , Chicago, Il. 
Steamships and Tow Boats. 
Atlantic Works, East Boston, Mass. 
Steam Shovels. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 
Steam 
> Forge Co., Buffalo, N 
Chapm alve Mtg. Co., Orchard,’ 
Van Auken Steam pecialty Co., Chicago, ii. 
Steam Yachts. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Ch cago, Iil. 
Steel Importers. 
Wm. Jessop & Sons, Limited, 91 John St., N, ¥- 
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Stee! Manufacturers, 
Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 
Steel, Tool. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥, 
Ohrome Steel Works, Brooklyn, N. Y. 
Street Sprinklers, 
#.C. Austin Mfg. Co., Chicago, Il. 
Street Sweepers. 
¥.C. Austin Mfg. Co., Chicago, IIL 
Structural Iron Work, 
Continental Iron Works, Brooklyn, N. Y. 
Berlin tron Bridge Co., East Berlin, Conn, 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa 
Wrought [ron Bridge Co., Canton, Ohio. 
Surveying Instruments. 
Theo. Alteneder & Suns, Philadelphia, Pa. 
Brandis Sous Co.,, Brooklyn, 
Keuffel & Esser Co., 127 Fulton St., N. 
een & Co., P hiladelphia, Pa 
m, KE, Stieren, Pittsburg, Pa. 
Tanks, Iron, 
Clonbrock Steam Boiler Co., N.Y. 
UVontinental Works, Brooklyn, N 
Fraser & Chalmers, Chicago, 
Maryland steel Co , Sparrows Point, Md. 
Pittsburg Locomotive Works, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
8. Wilks Mfg. Co., Chicago, Lil, 
Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich. 
Telegraph Wires and Cables. 
General Electric Co., 44 Broad St., N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co., Trenton, N. J. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 
Telephones. 
United Electric Telephone Co., New York. 
Testing Machine 
Wm. Sellers & Co., P hitadelphia, 
hermometers. 
Bristol Co., Waterbury, Conn. 
Hohmann & Maurer M Mfg Co., Brooklyn, N. Y. 
Queen & Co., Inc., Philadelphia, Pa. 
iles. 
Merchant & Co., Philadelphia, Pa. 
samuel H. French & 7% Philadelphia, Pa. 
in. 
Gummey, McFarland & Co., P deiphin, Pa. 
& G. Taylor Co., Philadeiphia, Pa 
Merchant & Co , Philadelphia, Pa 
Wheeling C orrugating Co., Wheeling, W.Va. 
Tin Plate Rolling Machinery. 
Robert Poole & Son Co., Baltimore, Md. 
Track Bolts. 
Milton Mfg. Co., Milton, Pa. 
Tramways. 
Fraser & Chalmers, Chicago, Il. 
W. Hunt Co., 45 Broadway, ey A 
Walker Manufacturing Co., Cleveland, Ohio. 
Tramways, Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Sitp, N.Y. 
fraser & Chalmers, Chicago, Ill, 
Trenton [ron Co., Trenton, N. J. 
©. W. Hunt Co., 45 Broadway, Bw Bs 
Transmission Machinery. 
fraser & Chalmers, Chicago, Ill. 
General Electric Co,, 44 Broad St., N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohto. 
Robt. Wetherill Co., Chester, Pa. 
©. W. Hunt Co., 45 Broadway, N. Y. 
Tube Scrapers. 
Sherwood Mfg. Co., Buffalo, N. Y. 
urbines 
Dayton Globe Iron Works, Dayton, Ohio. 
Fraser & Chalmers, Chicago, fl. 
Robert Poole & Son Co., Baltimore, Md, 
8. Morgan Smith, York, "Pa 
. RD, Wood, & Co., Philadelphia, Pa. 
Turn Tables. 
Wm. Sellers & Co., Philadelphia, Pa. 
wist Drills. 
Standard Tool Co., Cleveland, Ohio. 


Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill & Mcn. Co., New Bedford, Mass. 


Vacuum Pumps, 
A. 8. Cameron, Steam Pump Works, E. 23d St., N. ¥. 
Clayton Air Compressor Works, 26 Cortlandt 


Deane Steam Pump Co., Holyoke, Mass. 
Valves, Gas, Steam, and Water. 
Chapman Valve Mfg. Co., Indian Orchard, Mass, 
Coldwell- Wilcox Co., Newburgh, N, 
Crane Company, Chicago, Ill. 
The Fairbanks Co., New York. 
Home Rubber Co., ‘Trenton, N. J. 
Jeanesville Lron Worke, Jeanesville, Pa. 
Ross Valve Co., Troy, N. Y. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Standard Thermometer Co., Peabody, Mass. 
Van Auken Steam Speciality Co., Chicago, IL 
Ventilating 
Buffalo Forge Co., Buffaio, N. 
M. C. Bulloe Mfg. Co., Chie ah 
Fraser & Chalmers, C hie ago 
Globe Ventilator Co., Troy, N 
B. F. Sturtevant Co., Boston, + 
Merchant & Co., Philadelphia, Pa. 
Vises. 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Merrill Bros., Brooklyn, N. Y. 
Voltmeters. 
Fort Wayne Electric Corporation, Fort Wayne,Ind. 
General Electric Co., 44 Broad St., N. Y. 
Weston Electrical Ins. Co., Newark, N. J. 
Water Works Supplies. 
American Well Works, Aurora, IIL 
Coidwell-Wilcox Co., Newburgh, N. Y. 
Cook Well Co., St. Louis, Mo. 
The Fairbanks Co., New York. 
McNeal Pipe and Houndry Co., N. J. 
Charles Millar & Son, Utica, New York. 
Water Wheels. 
Dayton Globe Iron Works, Dayton, Ohio 
Fraser & Chalmers, Chicago, Ill. 
pepert Poole & Son Co., Baltimore, Md. 
. Morgan Smith, York, Pa 
. Wood & Co., Philadelphia, Pa. 
Well Sinking Machinery. 
American Well Works, Aurora, Ill. 
Cook Well Co., St. Louis, Mo. 
Loomis & Nyman, Tiffin, Ohio 
White Lead. 
Samuel H. French & Co, P hiladelphia. Pa. 
Harrison Bros. & Co , P hiladelphia, Pa. 
Window Guards (Jail Work. ) 
Harrington & King es Co., Chicago, Il. 
ire. 
Charles H. Besly & Co., Chicago, Il. 
Merchant & Co., P hiladelphia, Pa. 
Phospbor- Bronze Smelting Co., Ltd., Phila., Pa. 
Wire 
Fraser & Chalmers, Chicago, 
Phosphor-Bronze Smelting C Phila., Pa. 
Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, . ¥ 
John A. Roebling’s Sons Co., Trenton 
Phosphor-Bronze Smelting C 0. Ltd., malin: Pa, 
Trenton Iron Co., Trenton, N. « 
Wire Rope Transmission. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Wood Carpets, etc. 
E. B. Moore & Co., Chicago, Ll. 
Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. 
ood- Working 
OC. B. Rogers & Co., Norwich, ¢ 
Stow Flexible Shaft Co., Ltd., Philadelphia,” Pa. 
The Wilkins 2 Co., Chicago, Til. 
Wool Cement. 
Manv’ «Covering Co., Milwaukee, Wis. 
Wrecking Cars. 
.<arion Steam Shovel Co., Marion, Ohio. 
achts, Steam. 
Atlantic Works, East Boston, Mass. 
Marine [ron Works. Chicago, Ill. 
Zinc White. 
Harrison Bros. & Co., Philadelphia, Pa. 
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ALPHABETICAL INDEX TO ADVERTISERS. 


Addyston Pipe and Steel Co................ sane) ae 
American Ball Nozzle 32 
American Industrial Publishing Co.... ........ 23 
American Injector Co......... 

American Tool and Machine Co........6......... 3 
Avmatrons Bros. TOOL 69 
Armstrong Mfg. Co................s 76 


Automatic Water Tank 
Bacon, Ear! C. 
Baldwin Locomotive Works. 54 


Besly & Co., Charles 
Bignall & Keeler Mig. Co 3B 


Bradley Pulveriser O0.... & 
Brandis Sons Co. ............ 23 
58 
Brown Hoisting and Conveying Machine Co. 3 
Buffalo Forge Co.... .... 34 
Bullock Mfg. Co., M. ©..... ...... 63 
Byers Machine Co., John 49 
Cameron Steam Pump Works, A. 8............. “41 
Canton Steel Roofing Co............ Chseenenivens 70 
Cheltenham Military Academy.................. 23 
Clayton Air Compressor Works ................. 8 
Cleveland Twist Drill Co.. ... ................ 66 
Clifton [ron Co. 
Clonbrock Steam ‘Boller Co. 61 
Connersville Blower 31 
Continental Filter? 


Continental Iron 
Contractors’ 


Cook WellCo ........ @ 
Cooper, Hewitt & Co.. 
Correspondence School ot Tee hnology 23 
Crane Company........ 44 
Crook & Bro.’s Co., W. A. ses 39 


Cummer & Son Co., F. D......... 


Dayton Globe Iron Works ...........- . 56 
Deane Steam Pump Co........... 40 
Detroit Graphite Mfg. Co.... 70 
Dixon Crucible Co., Joseph. 7 
Eastern Electric Cable Co.... ... 56 
Electro Light Engraving Co 

Empire Fire-Proofing Co......... 72 
Filley Mfg. Co., A. E. 53 
Fishkill Landing Machine 
Fitchburg Machine 65 
Fraser & Chalmers............... 47 
Gorton & Lidgerwood 16 
Gummey, McFarland & 19 
Harrington & King Perforating Co. a 
Harrisburg Foundry and Machine Works...... 33 
Hartford Steam Boiler Inspection and Ins. Co.. 28 
Harvard University........:....... 23 
Hazelton Boiler Co............. 
Hendrick Mfg. Co ............ 2 
Hepe, Koven & Co..... ...... 
Hohmann & Maurer Mig. Co. . 
Hooven, Owens & Rentschler Co............ .. 62 


Hunt Co., C. W........ 


Hussey, Ernest Bertrand 
Ingersoll Milling Machine Co..... .. .......... 68 
Ingersoll-Sergeant Drill Co.............. 45 
Interior Conduit & Insulation Co......... sescees 57 
Iron City Tool Works, LAG. 83 
Jeanesville Iron Works......... .. 40 & 46 
Jessop & Sons, Limited, Willlam............ ... 54 
Jones & Lamson Machine Co.... .............. 68 


Laborers’ Instruction Pub. Co.............. .... 2 
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is ALPHABETICAL INDEX 


Laidlaw-Dunon-Gordon Co........ 41 
Lawrence Scientific School........ 23 
Link-Belt Engineering Co.............. 49 
Lodge & Davis Machine Tool Co,................ 65 
42 
McNeal! Pipe and Foundry Oo.............. 43 
Manhattan Rubber Mfg. Co.............. eoensese 29 
Manning, Maxwell & Moore.... ......... 65 
Manufacturers Advertising Bureau..... ....... 2 
Marion Steam Shovel 
Moore Mfg. and Foundry Co...... 34 
Morris, Tasker &Co..... .... 57 
Morse, W. F. & Co.,...... Mid 39 
Morse Twist Drill & Machine Co. ................ 66 
National Pipe Bending Co........................ 59 
N. J. Car Spring and Rubber Co................. 28 
New York Central [ron Works Co.............. 73 
New York Fireproof Cov. ‘ing Co............. 
New York Machinery 24 
New York Belting & Park \agCo.... ............ 39 
17 
Odoriess Excavating 00, 33 
Phosphor Bronze Smelting Co., Limited........ 54 
Pittsburg Locomotive Works ............. 
Pittsburg Terra Cotta Lumber Co,.............. 7 
Pittsburgh Testing Laboratory, Limited........ 22 
6 
Prentiss Tool and Supply Co.................. oe 
Pulsometer Steam Pump Oo............ ..... .. 42 


Roebling’s Sons (o., John 50 
Scranton Supply & Mchy. Co..................... 24 
SheMeld Car Co.. ............. ; 7 
Shawhan-Thresher Electric Co............. .... 4 
Slatington Slate Syndicate. .............. 73 
Southwark Foundry and Machime Co... ....... 64 
Standard Electric Co....... sees 7 

Standard Paint Co........ © 
66 
Stearns Manufacturing Co... ................ 61 

Stevens Arms & Tool Co., J......... ocneecacsbesne 6S 
Stillwell-Bierce & Smith-Vaile Co.... ........... 4 

Toledo Machine and Tool Co.....°...... écevesen 69 

Union Sewer Pipe Co. ....... 43 
United Electric Telephone Co, .................. 55 
United States Heater 15 
Utica Pipe Foundry Co ........... 43 
Van Auken Steam Specialty Co................. 4 
Vandenbergh Laboratory of Chemical Industry. 22 
Vanderbilt & Hopkins......... 

Walker Manufacturing Co............ 
Wanted and For Sale ....... 24 
Webster, Camp & Lane Machine Co............. 63 

26 

Westinghouse Air Brake Co..................... 53 

Westinghouse Electric & Mfg. Co......... wun & 
Westinghouse Machine Co .................00005 64 

Weston Electrical Instrument Co. .............. 39 

Wetherill & Co., Robt................ 60° 
Wheeling Corrugating Co................... 8 
Wheeier Condenser & Engineering Co... ..... 60 

Whitlock Coil Pipe Co ............. sasbaceeewae 59 
Wilkinson Co... .... .. 66 

Wilks Mfg. Co.8..... .... 

Worcester Machine Screw Co........ ........... 66 
Wrought Iron Bridge 72 
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Gilbertson’s Old Method, 
Pennsyl Old Method 


RooFING PLATE. 


AT A TEST 


Also manufacturers of the of steam pipe covering made by the State 
celebrated brands of College of Pennsylvania, our covering gave 
Climax and Phoenix soins Twes. 20 per cent. better results than Magnesia or 
ceigeeie re Asbestos Sponge. Send for copy of test. 
GUMMEY. McFARLAND&CO. 
PHILADELPHIA. New York Fireproof Covering Co., 


121 LIBERTY ST., NEW YORK. 


UNSOLICITED. 


“It gives us pleasure to advise you 


that the returns which we have received 


from the advertisement of our Anti- 
Waste Expansion Tank in the Engineer- 


ing Magazine are highly satisfactory.” 


HEPE, KOVEN & CO. 


New York, Oct. 5th, 1895. 


Please mention The Engineering Magazine when you write, | 
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ENGRAVERS 


a) 


WAN 

| New Chainbers Sts | 
} EW 


The Illustrations in this publication are all made 
by the above Company. 


Plaose mention The Engineering Magazine when you wret 
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PROFESSIONAL 
D. ASHWORTH, 


Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, PA. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 
made of Steam Engines. 


c. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES. 
269 Dearborn Street, CHICAGO, ILL, 


ERNEST BERTRAND HUSSEY, 


Consulting Civil Engineer, 
SEATTLE, WASH. 
P. 0. Box 381. Offices, Dexter Horton & Co. Bank Bldg, 


Expert Examinations, Surveys and Reports of any 
enterprise or property in the Northwest. Plans Speci- 
fications, [stimates and Superintendence. Cable or 
Electric Railway Construction and Operation, 


RITE for Rates for Pro- 
fessional Cards in The 
Engineering Magazine. 


FRANK NICHOLSON, 
MINING ENGINEER AND METALLURGIS® 
P.O. BOX 515, PHCENIX, ARIZONA. 


y E. P. JENNINGS, 
Exam: e: e son mines and mili an ur- 
property. Mining Engineer, 


Ironwood, Mics 
REPORTS ON LAKE SUPERIOR [RON MINES 


ADAMS, ALTON FARGUSSON, E,, SOUTHPORT, 
Moctstens ee Designed for all Drainage, Irrigation, Water Powers, River and Harbor 


ass Improvements, Canals, Railroads, Highways; Surveys 


LEWIS K. DAVIS. 


-+-Mechanical and Mining Engineer. 

SPECIALTIES t—HEAVY MACHINERY, POWER PLANTS AND FACTORIES. 
eee EXAMINATIONS, REPORTS, PLANS, ESTIMATES AND SUPERVISION. 
es BROADWAY, NEW YORE. 


Mem. Am. Soc’y M. E. 
Mem. Am. Ins, M. E. 
Mem. Am, Water Works Ass’n. 


ELMER L. CORTHELL, McCRAB, S. D, 


Civil and Consulting Engineer, (Harvard.’ 


Consulting Electrical Engineer, 


71 Broadway, New York City. University of Texas, Austin, Texas. 


Harbors, Railways, Terminals and large Dridges in Electric Mining, Railway, Power 4 

the United States and other countries. [xaminations Lighting Plants. Estimates prepared rae prope i 

and reports on grade crossing complications. [Expert | jnstallations. Reports on existing plants with a 

examinations of railway property. - + « * | view to improving their earning capacity 

Cc. M.CONRADSON,M.E. ALEXANDER POTTER, Sac 
Consulting Engineer. sso¢ M.Can.Soc.C. 

Special Labor Saving Machine Tools, New and Civil and Sanitary Engineer. 


Origi: al De-izns of Lathes, Milling Machines, 
oring Machines, Ete. 


ELECTRICALLY DRIVEN MACHINE TOOLS. 197 BROADWAY, - - New Yonk. 
MADISON, WIS. | LEwis BLocK, - - PITTSBURG. 


Please mention The Emeinceriny Magaetne waen you 


SPECIALTIES: Water Supply and Sewerage, Water and 
Sewage Purifications, Garbage D sposal 
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->>>5 PROFESSIONAL 


JULIAN KENNEDY, 
Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


BLAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 
ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


@ranch Office of the LATROBE STEEL WoOoRES. 


RITE for Rates for Pro- 

fessional Cards in The 
Engineering Magazine. 

WM. 0. WEBBER, A. M.E., CONSULTING ENGINEER, 


79 Mason Building, BOSTON, MASS 


Powcr Plants and Factories, Steam Expert, Electric 
Transmission of Power, Shop Methods and Production, 
Power Tests, Hydraulic Engineering 


Vandenverat grate 


F. P. VANDENBERGH, B. S., M. D., F. C. S. 


R. A. WITTHAUS, A. M., M. D. 


Wa. H. BRYAN, Am. Soc. 
Mechanical ana Electrical Engineer. 


SPECIALTIES : Water Works, Electric Light, Railway and 
Power Plants; Steam and Power Installations; Steam 
Heating ; Smoke Prevention, 


Consultation, Examinations. Tests, Reports, Plans, Specifications, 
Superintendence and Purchasing. 


1 TURNER BUILDING, ST. Louis. 


ISAAC KEMOE, PH. D. 


CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. 


Water supplies a specialty, analyses and complete advisory reports. 


and geological surveys ; 
Assays, analyses, processes, superintendence, counsel 


Co-operation with engineers in sanitary 


and in all chemical features of mining, metallurgical or other industrial engineering. 


ERIE COUNTY BANK BUIL DING, NUAGARA AND MAIN STS., BUFFALO, N, Y. 


Cc. T. GOODING, E. M. 
METALLURGIST AND MINING ENGINEER, 
TUCSON, ARIZONA. 


SPECIAL ATTENTION GIVEN TO THE 
PLARG, SPECIFICATIONS, CONSTRUCTION, AND OPERATION OF 
PER ANDO LEAD-GILVER SMELTING PLANTS AND MINES, 
EXAMINATION OF COPPER AND GILVER-LEAD PROPERTIO® 


M. Am. Soc. C. E. 


. B. FULLER, 


n Sanitary Engineer, 


53 State St., BOSTON, Mass. 


Waterworks, - Sewerage, - Buildings. 


EVERETTE’S JIINING OFFICE 


[Pioneer Mining Geolugist’s Office of Pacific Northwest.} 


“Mining Law, Mine Examinations, Metallurgy, 


Assaying and Analysis. 
*“CONSULTING ASSOCIATE MINING 
ATTORNEY AT LAW." 

Will examine and report upon the 
“Title and exact Value’’ of Gop, Sttver, Leap, Coprza, 
Coat, Iron, Cray or other Minerat Prorertizs, 
IN ANY PART OF THE WORLD. 


| DR, WILLIS E. EVERETTE- 1318 E Street, 
| 


Tacoma, State of Washington, U.S. A. 


PITTSBURGH TESTING LABORATORY, LTD. 


Gro. Chairman, 


Arrep E. Hunt, Vice-Chairman and Treasurer, 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPECIALTIES. 


fimepection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site. 


— —-CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Oo.’s Testing Machines, Thatoher’s _— Rules. 


Vlease Lhe Lugimecring Magusine wren you 
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MISCELLANEOUS 


CHELTENHAM MILITARY AGADEMY, 


OGONTZ (wear PHILADELPHIA), PA 
On the Summit of the Chelten Hills, Bc und Brook Pte to 
y York. 
Unexcelled in the preparation of young men for 


leading colleges and-scientific schools. Now vale 
sented by its graduates in HARVARD, 
PRINCETON, CORNELL, LEHIGH, TROY, 


FAYETTE. and UNIVERSITY OF PA. For illus, 
trated circular or for ap 7: ation blanks for '95-'96, ad- 
dress the Principal, JOHN C. RICE, Ph. D., Ogontz, Pa. 
Tudustria and Techni al Books. Cata- 
logue ami Discount Sheet Fre W 


p!scouNrs 
T. COMSTOCK, 23 Warren New York. 
ENGINEERING 


explained by 
More than 2000 questions with argued answers 


Lowest Cash Pi-count allowed on Arch 
tecture, Scientific, Electrica’, Mechanical, 


E. Spangen:erg, EB. 

and over 500 illustrations, 
as wellas his Arithmetic, Algebra, plane and 
solid Geometry are sold by every Reliable Book- 
Dealer for 75 cents per volume, or will be sent 
vostpaid, after receiptof price by the undersigned, 


-rospectus of 82 pages sent free on application, 
_Laborer’s Instruction Pub Co. St. Louis Me 


OW READY 


Modern Examinations of Steam Engineers. | 


Written for Engineers by an Engineer. 
BY po H WAKEMAN. 

12 mo. Cloth 2 pages. 53 Chapters, and a list of 
300 questions for “the examination of candidates for 
government and state license. PRICK, 2.00 By 
mail, postpaid, to any part of the wortd. Published by 

AMERICAN INDUSTRIAL PUBLISHING CO.. 


Scientific Book Publishers, Bridgeport, Conn. 


REULEAUX’S CONSTRUCTOR. 


| tics, and other allied Studies), 
| Advanced Mathematics. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN. 
By F. Reuleaux, 

Translated by Henry Harrison Suplee. 
Authorized Edition. 
Handsomely Bound in Cloth, 

Size 12x9in. - - pp xviii, 312. 


With Portrait and over 1,200 I] lustrations. 


PRICE $7.50 


Sent by express, prepaid on receipt 
of price. 


Order by mail, direct from 
H. H. SUPLEE, 
339 West CHELTEN AVENUE, 
Philadelphia, Pa. 


See Review in February Issue of Engineering Magazine, 


Harvard University. 
LAWRENCE SCIENTIFIC SCHOOL. 


This school w im offer. instruction ta 
the following departments in 18042 


Civil Engineering, Mining Engineering, 
Topographical Engineering, Architecture, 
Electrical Engineering, Chemistry, Geology, 


Sanitary Engineering, 
Highway Engineering, Science for Teachers, 
Mechanical Engineering, and a course in 
Anatomy, Physiology and Physical Training. 
The annual fee for each of these 


Biology, General Science, 


courses is one hundred and rifty 
dollars. For programme and other 
information, 


Address N. 8. Shaier, Dean, Cambridge, Mass, 


Te GORRESPONDENGE Soo ol Tetndagy, 


CLEVELAND, OHIO,U. S. A. 
Engineering Courses (including Mathema- 
also Course in 
Send for Catalogue 


and note the Instructors. Address, 
E. P. Roperts, M. E., Pres. 
DYNAMO ELECTRIC MACHINERY 


5TH EDITIO 
S. P. THOMPSON. NEARLY READY, 


Spon & CHAMBERLAIN, 12 Cortlandt St., N. Y. 


TRANSITS, 
LEVELS, 
COMPASSES, 


New and second hand, 
Catalogues and price lists free. 


SMITHFIELD ST 
EVERY REQUISITE FOR 


Architects, Civil and Mining Engineers. 


THE BRANDIS SONS CO., 


| Surveying and Engineering Instruments, 


154 to 756 LEXINGTON AVENUE, 
Catalogues sent on application, BROOKLYN, N. 
DRAF TSMEN: {\THE ALTENEDER SPRING: 
BE WIDELY OPENED, QUICKLY & 
wi SCREW 


THOUT 
STMENT FORTHICKNESS 


iPTIVE CIRCULAR, 


‘HIGH ART ENGINES. 


The Celebrated 


IDEAL, 


Built by 


Springfield, lils., 
U. S. A. 


Catalogue E on application illustrates modern direct 


connected apparatus. 


Please mention The Engineering Maga~ine when you write, 


A. L.lce & Son, 
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MISCELILANEOUS 


WANTED FOR SALE 


A MEDIUM OF EXCHANGE FOR THE PATRONS OF 


THE ENGINEERING MAGAZINE 


The uniform charge for advertisements inserted in this Department is 10 cents a line for each inser- 
tion, payable in advance, In preparing advertisements count each seven words a line, 
and allow three lines for a display heading tf that be desired, Remittances 
for transient announcements may be made in postage stamps. 


MACHINERY For SALE 
THE GARVIN MACHINE CoO., 


9 & 11 LAIGHT STREET, NEW YORK. 


Manufacturers of and Dealers in 


METAL WORKING MACHINERY. 


A large stock of Second Hand Tools always on hand. 


HERE ARE SOME BARGAINS. 


No. 2 Garvin Automatic Gear Cutter. 

No. 2 Pratt & Whitney Lincoln Miller. 

No. 2 Brown & Sharpe Automatic Screw Machine. 
16 in. x16 in. x3 1-2 ft. Hendey Planer. 

No. 3 Garvin Lincoln Miller. 

32 in.x 12 ft. Fifield Engine Lathe. 

9 ft. Radial Drill. 
5 


in. Cutting-off Machine. 
WRITE FOR DESCRIPTIONS, PHOTOS AND PRICES. 


SECOND-HAND MACHINERY. 


Iron Planer, 60 in x 60 in. x 16 ft., 4 heads, Betts Re-laying Rails, Locomotives, 
Iron Planer, D. W. Pond, 26 in x 26 in. x8 ft. 

Iron Planer, 36 in. x 26in x7 ft. of all patterns and gauges, Passenger and Freight 
Iron Planer, 16 in. x 16 in. x 3 ft. Cars, Machine Tools, Engines, Boilers, Pumps and 
Engine Lathe, L. W. Pond make, 18 ft. x 53 in. Machinery of all sorts, new and.second , for 
18 ft. Pit Lathe, complete. sale at bargain prices. 
Engine Lathe, 30 in. x 14 ft., Putnam. 


Engine Lathe, 26 in. x ro ft., D. W. Pond make. THOS. P. CONARD, 


Engine Lathes, 15 in. x6 ft., D. W. Pond make. 
Drilling Machine, 45 in, B. G. S. F.; 1 28 in.,B.G. | 206 Walnut Place, - Philadelphia. 
Ss. both New Haven. | 
50 in. Farrell Pulley Lathe. } —_ 
each No. 20 Bliss Press. 
and 1 5-ton Foundry Cranes. | 
deavy Power Rail Shears. 
Heavy Roll Lathe. 
2000 Ibs. Steam Hammer, Ferris & Miles. } D RAW B RI DG FE 
1200 Ibs. Steam Hammer. 
390 Ibs. Steam Hammer. Complete iron work in perfect condition 
Lists sent. NEW YORK MACHINERY DEPOT, single track railroad bridge, with handturning 
Office, 178 Broadway, N. Y. arrangement. The bridge is 14 feet clear width, 
| for heavy traffic, but would make a fine 
lighway span. Weight of iron, 410,500 pounds; built 
150 a . P. E N Gl N E m by Detroit Bridge & Iron Works. Taken down care- 


fully and stored at Toledo, O. Can furnish blueprints 


of same. 
2ND HAND. H. O HUKILL, 
Purchasing Agent Penna. Co., 
1012 Pittsburgh, Pa. 


KIND: WESTINGHOUSE 
COMPOUND. PosiITIONS OPEN 


| 10 OPE for young mechanical 
H POSIT N engineer with thirty 
The Scranton Supply & Machinery Co., | thousand dollars in the manufacture of perforated 
mining screens and general engineering business. Ad- 
SCRANTON, PA. 963 ' dress, B, care of ENGINEERING MAGAZINE, 101! 
Please mention The Engineering Magasine when you wo tte. 
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MAcHINERY For Sate. SITUATION WANTED 


Machine Tools, Reduced Prices. 
Planer 42” x 36" x Planes 18. Good and Heavy $650. 
29” 


x “with chuck 290. 
24” x 24” x . Pond Mc h. Co.'s; on order 400. 
Shaper 24”. Rebuilt, Hendey. 285. 
New, Heavy and accurate 220. 
Drill Back Geared wt. 4,000 Ibs. ,good order 150. 
Very heavy, almost new ....... 195. 


Forging Drop, 100 lb. Hammer, New Design.... 175. 


Lathe 28’ x 11’ bed. Almost new. Heavy 450. 

= 24” x latest; new; 5,!00 Ibs........ 400. 

18’ x 8 latest;’ new; a beauty -. 825. 

15’ x F. E. good as new.... 200 

15’ x 6’. Heavy and in good order 

Turret Lathe Jones & Lamson; heavy; good .. 200 

Screw Machine, Garvin’s No. |. Wi ire Feed..... 175. 
Punc h Press, Stiles and Parker No.5 srebuilt.... 225. | 

“and Shear comb'd; new, 3000 Ibs. 210. 

Stiles and Parker Design, 1500 Ibs.. 145. 

190500 “ .. 125. 

ginmeneeen TOOL WORKS, CLEVELAND, 0. 
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SECOND-HAND PLANERS. 


Whitcomb Planer, 17 in. wide, 4 ff. tong. 
Wheeler Planer, 18 in. wide, 3 ff. fong. 
Putnam Planer, 18 in. wide, 3 1-2 ft. long. 
Hendey Planer, 24 in. wide, 6 ff. tong. 
Pease Planer, 24 in. wide, 6 ff. tong. 
Wheeler Planer, 26 in. wide, 7 ff. tong. 


Pond Planer, 36 in. wide, 16 fl. tong. 
With {Wo heads. 


HILL, CLARKE & CO. 


156 Oliver St., 14 S. Canal St., 
BOSTON. CHICAGO. 


SITUATION WANTED -With construction com- 
pany or engineers, by a civil engineer and practical 
mechanic, of business experience, as superintendent of 
construction, inspector or in other capacity. Address 

., ENGINEERING MAGAZINE. 


MIscELLANEOUS: 


WANTED__AN IDEA. Who can think 

of some simple 
thing to patent? Protect your ideas; they my bring 
you wealth. Write JOHN WEDDERBURN & CO., 
Patent Attorneys, Washington, D. C., for their $1800 
prize offer. 


I have 7he Engineering 


_Magazine bound in eight 


‘they are beauties. 


1022 | 
| quainted with your valuable En- 


MACHINERY AND SupPLIES 
WaAnTED 


WANTED. 


Wanted to Purchase, a second-hand Cinder Pot in | 


gee condition, to run on standard gauge track. 
State age, price, make, and point at which same may 
be inspected. Ciirron IRON Co., Ironton, Ala. roar. 

Wanted to Buy, a good lot of second-hand cast Iron 
Pipe, from 4 to to inches in diameter. State price, 
uantity, age and point of shipment. CLirron IRON 
Ironton, Ala. 102!. 


| 


_half-morocco volumes, 


and 
I could 
not well get along without 


the magazine. 


W. V. WILSON, C. E., 
Haskins, Ohio. 


Permit me to thank you for 
the opportunity to become ac- 
GINEERING MacazinE_ through 
the trial subscription, which I 
now extend to cover a full year. 


H. Bunne tt, M. E., 
Minneapolis, Minn. 


Please mention The Engineering Magasine when vou write 
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“SDD RAILROADS 


ARE YOU 


For a Change in Location? 


If you are not satisfied with your present site, or if 
you are not doing quite as well as you would like to, 
why not cons ide *r the advantages of a location on the 
Hlinois Central R. R. or the Ve azoo & Mississippi Valley 
R. R.? These roac ds ca n through South Dakota, Min- 
nesota, Iowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, pississippi and Louisiana, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


AND 


INTELLIGENT HELP of all KINDS 
MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a 
copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
debt, death rate, assessed valuation of property, tax 
rate, annual shipme nts, raw materials, industries de- 
sired, etc 

To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 

laces on the lines of the Illinois Central R. R., which 
s the only road under one management running 
through from the North-Western States to the Gulf of 
Mexico. GEO. C. POWER, Industrial Commissioner 
I, C. R. R. Co., 506 Central Station, Chicago. 

1-2-'94- 


JHE PICTURESQUE 


VALLEY RAILROAD 


HAS— 
Solid Vestibuled through train service, between 
New York, Philadelphia and Chicago, via 
Niagara Falls 
Dining Cars on the European Plan 


Double track ballasted with stone 


Locomotives in all of which hard Pennsylvania 
anthracite coal ts used exclusively, therely 
giving a passenger service that is free from 
the annoyance of smoke, dust or cinders. 

For its patrons, all lovers of ease, comfort and 
convenience in traveling, who have once been 
over its line, and all freight shippers who re 
quire fast and careful service who have once 
tried it 

Elegantly illustrated printed matter descriptive 
of its line, which will be sent free, postage 
prepaid, on application to Chas. S. Lee, 
General Passenger Agent, Philadelphia, Pa. 


COPYRIGHTED 


“Ohe MONON 


is the best route between 


Chicago, Indianapolis, Cincinnati, « 
e Louisville and the South, 


—-SOLID VETISBULED TRAINS DAILY.— 


City Ticket Office, 232 Clark Street, CHICAGO, 
| W. H. McDOEL, FRANK J. REED, 
GEN’L MANAGER. @EN’L PASS. AGENT. 


ARE... 
YOU GOING 
UP THE STATE? 


A trip will do you good. If 
you select the proper route,— 
all 


WEST+SHORE 
=KAILKOAD= 
trains are fast and luxurious. 
But the National Express — 
Limited—leaving New York at 
7:30P. M. arriving Buffalo 7:40 
A. M., is the fastest evening 
train out of New York. Try 
itand be convinced by personal 

experience. 


Please mention The Engineering Magazine when you write. 
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We pay for copies of this magazine 
returned to us as follows: 
May, 1891, . 75 cents. 
July, 1891, . 50 * 
Sept.,1891, . 50 

We also credit one month’s_ sub- 
scription for each of the following 
issues of the ‘*Engineering Maga- 
zine,’’ returned to us, viz. : 

October and November, . 

May and December, . . 

April, May, August, Sep- 

tember and October, . 

January and August,. . 


| In cash 
> or 


) renewal. 


1891. 
1892. 


1894. 
1895. 


The Engineering Magazine Co, 


Times Building, New York. 


Locations for. 


Industries. 


The name of the Chicago, Milwaukee & St. Paul 
Railway has long been identified with practical meas- 
ures for the general upbuilding of its territory and the 
promotion of its commerce, hence manufacturers have 
an assurance that they will find themselves at home on 
the company s lines. 

Ihe Chicago, Milwaukee & St. Pau! Rai!way Com- 
pany owns and operates 6,154 miles (9,900 kilometers) 
of railway, exclusive of second track, connecting track 
or sidings. The eight States traversed by the company, 
Illinois, Wisconsin, Northern Michigan, lowa Mis- 
souri, Minnesota, South Dakota and North Dakota, 
possess, in addition to the advantages of raw ma- 
terial and proximity to markets, that which is the 
prime factor in he industrial success of a territory—a 
= who form one live and thriving community of 

usiess mén, in whose midst it is safe and profitable 
to settle. Many towns on the line are prepared to treat 
very favorable with manufacturers who would locate 
in their vicinity. 

Mines of coal, iron, copper, lead and zinc, forests 
of soft and hard wood, quarries, clays of all kinds, tan- 
bark, flax and other raw materials exist in its territory 
in addition to the vast®gricultural resources. 

A sumber of new factories have been induced to 
locate—largely through the instrumentality of this 
company—at towns on its lines. The central position 
of the States traversed by the Chicago, Milwaukee & 
St. Paul Railway, makes it possible to command all 
the markets of the United States. The trend of manu- 
facturing is Westward. Nothing should delay enter- 

rising manufacturers from investigating. Confidential 
inquiries are treated as such. The information fur- 
aished a particular industry is “eliable. Address, 


LUIS JACKSON, 


Industrial Commissioner, C., M. & St. P. R'y 
425 Old Colony Building, Cutcaco, Inv. 


BOUND 
VOLUMES. 


oF— 


The Engineering 


[Magazine 


beginning with Vol. II. are de- 
livered at the following 
prices : 
Half Morocco, - $3.00 per Vol. 
Half Russia, 6 
Half American Seal, 2.75 “ “ 
Full Sheep, - 
Cloth, 
Complete files of any volume 
(provided the copies are in per- 
fect condition) will be taken in 
exchange upon payment of the 
following charge for binding, 
namely : 
Half Morocco, - $1.50 per Vol. 
Half Russia, - 
Half Americau Seal, 1.25 “* “ 


Full Sheep, - 


Charges should be 


on copies forwarded forexchange. 


prepaid 


Remittances should accom- 
pany each order as we do not 
open ledger accounts for books. 

We offer a premium for some 
of the numbers of Vol. I. 


Please mention The Engineering Magazine when you write. 
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EXTENSIBLE SEWER BRACE IT 1S QUILTED.” 


QUILT STITCHED BELT 
MANUEACTURED. BY 
NU 


An invaluable tool for use in Excavations of 
any kind. 


WRITE FOR CATALOGUE. 
THE DUNN MFC. CO., Lim., 


Sete Owners of Patents, The strongest, most durable and satisfactory sewed 
PENN BUILDING, - PITTSBURGH, PA. belt on the market. Send for samples and prices. 


W. J. CAR SPRING & RUBBER JERSCY ‘CITY. 


In this day of excellent literary production there is felt to 
be an ever growing need of such a publication as the ENGINEERING 
MaGazinre. So much is being written on every subject, and it is 
so scattered, that it is impossible to keep posted on the literature 
even of one’s special subjects except with the help of just such a 
systematic guide as is furnished by your Magazine. 


Drew INGALL, 


Mining Engineer to the Geological Survey of Canada. 


Filing ’ 
Partitions, Railings, 
etc. built to order. 


Style, quality and finish to suit the 

y most exacting. 
Sketches and estimates 
furnished. Illustrated 

Catalogue—free. 


The Globe Co., 


THOROUGH INSPECTIONS CINCINNATI. 


AND Eastern Branch, 42 Beaver St., N.Y. 
Insurance against Loss or Damage 


to Property and Loss of Life and 
Injury to Persons caused by 


STEAM BOILER 


M. ALLEN, President 


LOUISIANA 


RED CYPRESS. 
(35 


Wn B FRANKLIN, Vice-President. TANKS. 
F. B. ALi N nl \ President 
J. B.P MICH ICAN 
WH 
wi 
alamazoo, Mich 


See Page 24. 


Please mention The Engineering Magazine when you write. 


Sale 16 Murray 8t., New York. 
Offices. 88 8. Market St., Boston. 
S21 Vine St., Philadelphia, 
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BELTING, PACKING, HOSE, Etc. 


[EVIATHAN BELTING + 


Tested under the hardest possible conditions and proved 
by years of service to be the best possible belt 


FOR HEAVY DRIVING OF ALL KINDS. 


Proof against Heat, Steam and Water. 
Strength, Durability and Traction Power Unequalled. 
SOLE MANUFACTURERS, 


MAIN BELTING CO.,, 
CARPENTER ST., PHILADELPHIA. 
248 RANDOLPH CHICAGO. 


120 Prant BOSTON. 


HOME RUBBER 


MANUFACTURERS 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 


J. O. STOKES, Treasurer anp Genera Manacar. 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


or Black Seal,” “White Cross,” “Tiger,” “World.” 


Our “Black Seal,” “White Cross,” “Tiger” “Tiger” and “World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


MOULDED GOODS A SPECIALTY. 


THE MANHATTAN RuBBER MAN’rF’G Co. 


Cable Address: ‘‘ M1ALoGiA.” Telephone: 2965 ANDT. 
N Rubber Hose. Emery Wheels. Bicycle Tires; 
NS 2% Rubber Belting. Rubber Tubing. 
STEAM PACKING. GAR SPRINGS. 
AND MATTING. LINEN AND COTTON HOSE. 
— 
ALL KINDS OF MECHANICAL RUBBER ‘GOODS. 
=. Co Factories: Passaic, N.J.,on D. L.& W.R. R. Offices : 64 Cortlandt St., N.Y. 
RTLAN pt yoldthorp, Westi ous ilding ; ilac i 
Agent, orth Rerest ; “Beton Agent Rabeer 


Co., 7 High Street; St. Louis Agent, Peters Rubber and Supply Co., 511 North 4th Street. Write for Prices. 


Please mention The Engineering Magazine when you write, 
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ELECTRICAL 


—_ 


LAMPS 


4p. 
ee 
Ne, 
hy ARC CUT-OUT 


BOXES. 


FORT WAYNE 
ELECTRIC 
CORPORATION 


Fort Wayne - INDIANA. 


ALTERNATING O. 402 Neave 


San — Tex. : 207 La- 


ty soya Stree 
ayy INCANDESCENT ehmond, Va : Chamber: of 


:  8t. Louis, Mo. : 60 Turner 

BRANCH OFFICES: KON LIGHTING ND 

N. Y. City : 115 Broadway. 


Philadelphia: 907 Filb lr 

Bost M 17 St 
Columbus, O.: = Sate St. OQ» 
San Francisco: Electric Imp. 

Co.,35 New Montg’m'ry St. METERS, 
Pittsburgh, Pa. : 405 Times AN 


Building 


New Orleans, La.: Southern 
Elec trie Mfg. ‘oO. STATION 
Omaha, Neb.: 104 Bee Bldg. 


Minneapolis, inn. INSTRUMENTS. 


Please mention The Engineering Magazine when you write, 
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7 Marine Machinery and Steam Yachts 


(: ON HAND AND BUILT 
| TO ORDER. 
MARINE IRON WORKS, 


ts 3, Clybourn and Southport Aves., 
CHICAGO, ILL. 


The four sia endian of THe ENGINEERING MAGAZINE 
have convinced me that it would be to my disadvantage’ not to 
become a regular subscriber. 
H. E. Gerrys, Bridge Inspector, 

Norfolk & Western R. R., 


Roanoke, Va. 


Feonsrauc™ 


— 
POSITIVE PRESSURE BLOWERS. = 
GAS EXHAUSTERS & PUMPS. 7 


@onnersville, Indiana. 


Enclosed herewith is check for $3.00, in payment for 


subscription to The Engineering Magazine. I have read’ three 
numbers with a great deal of satisfaction, and look forward with 
interest and anticipation to the receipt of succeeding numbers. 
C. W. HuntincTon, 
General Superintendent, 
lowa Central R. R., 


Marshalltown, Iowa. 


Please mention The Engineering Magazine when you write, 
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44 and 46 Wall St., N.Y. City. 


rotected by the Important 
Compartment Washing Patent. 
Successive or Simultaneous Washing. 


For City, Town and Village Waters-Works, Mills, Factories, 
ol 


tels, Dwellings, Laundries, Baths, etc., etc. 
The CONTINENTAL is the Simplest. 
Most Efficient and Economical. 


Double Filtration-Simplest and Most Efficient Process of Washing Filter Beds, 
WE REMOVE ALL TASTE, COLOR AND ODOR, 
AND RENDER WATER PURE AND SPARKLING. 
Special Attention Given to Large Filtration Plants. We Make Tests on 
the Ground for Large Planta. 
SEND FOR TESTIMONIALS AND PRICES. 


The True Story of the 
Premo Camera | 


Can not all be told in one advertisement. 
It is too much of an instrument to be 
dismissed in a few words—has too many 


..--ROAD TOOLS.... 


features differing from other cameras. 


But if you are thinking about buying, we 

shall take pleasure in sending you a de- Austin Rock Crusher.—The jaws having ¢°m- 

pound oscillating movement, the crushing of rock is 

tailed description, with specimens of the | continuous. Embodies an entirely new princiote 

whereby weight is reduced, capacity increased, less 

work, and answer any question you power required, and life of crusher prolonged. 
may ask, Awarded first medal at the World's Fair. 


Complete, compact, practical, up to date in 
every particular, the Rremo answers 
every photographic purpose. $10 to 


$so. 


ROCHESTER 

OPTICHL 

COMPANY, 
46 


South Austin Reversible Roller.—Has_ anti-friction 
roller bearings. No weight on horses necks. Is re 
Rochester, versed or brake applied by driver without leaving his 
seat. Lightest draft and most easily handled. 1% to 

‘ Y 8ton. Awarded first medal at the World’s Fair 
» 0 Also manufacturers of a full line of Road Making 


Machinery. fF, C. AUSTIN MFG. CO., CHICAGO, ILL. 


THE GREAT BALL NOZZLE -King of Fire Fighters. 


No Back Pressure - - - 
Easily Handled by One Man 2 


THE BALL DOES IT ALL. 
Factory Ball Nozzle, 


Increases Efficiency of Fire Departments ‘ 
Straight Stream, 
100 Per Cent. Spray and Shut-off. 


The Ball remains against poems without the guard, thus permitting the flow of 
the same volume of water as the straight pipe ad creating a powerful spray. 

It is the most important addition that has been made to fire equipment since fire 

oe fighting became a science, It covers a large area quickly with a sufficient volume of 

No. 3 ¥% inch water to quench flames without serious damage to interior property. It furnishesa 
Ball shield to firemen, rendering their work less hazardous. 

Sprinkler, Straight 

Stream, Spray and AMERICAN BALL NOZZLE CO., Sote Manufacturers, 837-847 Broadway, N. Y. 

Shut-off. Branch House: 235 Sutter Street, San Francisco, California. 


Please mention The Engineering Magazine when you write, 


No. 10, 
2% inch 
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The PEERLESS DUPLEX Pipe Threading and Cutting Machines. 


Accurate and Minute Adbunteneet of Dies, 
Quick Release of Dies after Thread is Cut, 
And Effective Gripping Chucks. 


Any of our Machines can be 
Equipped with Bolt Dies. 

Write for descriptive circulars and mention 
THE ENGINEERING MAGAZINE. 


Combination Benchand Pipe Vises. 
Emery Surtfacers and Screw Punches. 


Bignall & Keeler Mfg. Co., 


Solid dies for \ to 2-inch pipe. Works: Edwardsville, Ill. ST. LOUIS, MO 


whe 


Tne O.SKeuy@. + + 
+ + © Springfield, Ohio. USA. 


JULIAN SCHOLL & CO., New York Agents, 126 LIBERTY 97. 
HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


General Office and Works, Harrisburg, Pa., U. 8. A. 


The Harrisburg Double 
Engine Road Rollers 


For Fine and 
Substantial Service 


Now York, Mail& Bld’g. 
ladelphia, 701 Betz Bld’g, 
& Co., 


Boston, 620 Atlantic Ave., 


Wallace Stedbins, Saltimore, 111 E. Gorman St. 


THE ODORLESS EXCAVATING CO. 


MANUFACTURERS OF 


Pumps and Apparatus for Cleaning 
Vaults and Cesspools. 


Send for Catalogue and Price List. 
64 FEDERAL ST., - BOSTON, MASs. 


If you want to buy or sell second-hand machinery, if you want 
help, or if you want a position, advertise on page 24. 


Please mention The Engineering Magazine when you write. 
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UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER 


Americas Pest. 
WORLDS QTANDARO. 


UFFALO BuFFALO,NY 
FORGE Ca USA. 


BUFFALO, NY. USA 


ELECTRIC, STEAM ROGRESSIVE AND 
AND PULLEY TYPES, 
UFFALO GREATEST AIR VOLUME, cAPARTMENT 
LEAST POWER 
GE CO. 


a | AUTOMATIC WATER TANKS 


ALL PUMPING EXPENSE 


wal | AT R. R. WATER STATIONS. 


1,000 GALLONS THE AUTOMATIC WATER TANK CO., 
_PER MI MINUTE. 143 Liberty St., New York. 


¢R PRESERVATIVE PAINT 


....FOR IRON AND WOOD.... 
Will not dry out or peel off. 


y d The most penetrating, durable, preservative in the market. 
CHICAGO OrFice. THE STAN DARD PAINT’ co., 2 Liberty Street, 


186-188 FIFTH ave. SOLE MANUFACTURERS. New York, N. dishdl 


MANVILLE COVERING CO. 


MILWAUKEE WIS. NORRISTOWN, PA. 
MANUFACTURERS OF 
ASBESTOS CEMENT, 
SHEEP WOOL CEMENT 
and SECTIONAL COVERINGS 


For em and Low Pressure and 
t Water Service 


A New Movement! A Perpetual 
Compound Lever! Powerful, Simple 
and Durable! Light Compact and ¢ 
Strong! One Man « in Lifttothe Fall 
Capacity of the sek Self-Sustaining 
at Any Point! ie »wers Freely by Slight 
Pull upon the Hand ( hain! The Block 
Always Hangs Plumb 
MOORE MANUFACTURING AND FOUNPRY Co.. - MILWAUKEE, wis. 


Please mention The Engineering Magi sine when you write. 
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MOORE'S ANTI FRICTION DIFFERENTIAL CHAIN PULLEY BLOCK. 
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New PROCESSES: 


The matter published in this department is not paid for, nor can it be classed as advertising. 
But as the information is necessarily obtained from those who offer the appliances 
for sale, it is proper to say that the manufacturers, rather than ourselves, 
are responsible for the statements made. 


The Comet Crusher. When the spindle is lowered coarse rock seen 

‘THis crusher, which has won for itself the onthe pile to the right is crushed ; when the 
reputation of being a most efficient machine, is spindle is raised fine material shown on the pile 
manufactured by Fraser and Chalmers, Chicago, _ to the left is crushed. Turning the hand wheel 
U.S. A. and London, England, with branch from left to right will raise the spindle and crush 
offices in New York, City of Mexico, Denver, fine; turning the hand wheel from right to left 
Colorado, Salt Lake City, Utah, and Helena, will lower thespindleand crush coarse. A ratchet 
Montana, and pawl are provided immediately behind the 
The exterior and interior view of this crusher wheel, which prevents the hand wheel from 
herewith presented show it to be of the gyratory moving on account of jar. Two sheaves are 
type. It gives a great capacity with asmallex- mounted on the end of a vertical moving ram to 
penditure of power. It is, also, more self-con- carry a chain for raising and lowering the ram. 


tained as to strains than is the ordinary jaw This ram has a slot so as to allow the worm- 
crusher, and has an advantageous cubing or wheel shaft to work freely through it. At the 
cross-breaking action upon the material treated. upper end of the ram is a brass cup-shaped bowl 
Among numerous mines and quarries supplied which is filled with oil. Thiscup moves up and 
with these crushers by the manufacturers, thirteen down with the ram, carrying the oil with it. On 
have been furnished to the De Beers Diamond _ the end of the ram are the ordinary button and 
Mines, South Africa, for crushing hard blue toe on which the spindle rests. In lowering the 
diamondiferous rock. The new adjustable gear ram the spindle follows it in passing through the 
is found to work easily and instantly while driving bevel gear, also the upper end passes 
running, and is carefully designed to be secure through the upper bearing in the tripod. 

against occasion of breakage or trouble, while of Not only is this crusher thoroughly adjustable 
great convenience, especially in providing differ- to produce varying product, but it will also ac- 
ent sizes of macadam or ballast by use of one commcdate any amount of wear when the same 
machine. sized product is required. The mechanism for 
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raising and lowering the spindle is so constructed 
that it is not necessary to stop the crusher to 
make the adjustment. By making the upper 
bearing a fixture, the bevel driving gear also 
being a fixture, the distance between these two 
bearings remains the same, and the spindle sliding 
through them maintains its angle irrespective of 
the various positions in its height. 


A Rotative High Duty Pumping Engine. 


THIS pumping engine is of the rotative, hor- 
izontal, fly-wheel type, with three steam cylinders 
side by side, arranged compound, each steam 
piston operating a single acting horizontal plun- 
ger pump, the water end consisting of three 
equal, single-acting plunger pumps, side by side, 
in direct line with, and directly connected to the 
steam ends. The movement is transferred to the 
crank shaft by means of steel beams, connected 
to crossheads by links and to the crank shaft by 
connecting rods, 

The high-pressure steam cylinder is 13‘ and 
the two low-pressure steam cylinders 20” in diam- 
eter, each 24" stroke. Each steam cylinder has 
four Corliss valves. The low-pressure steam 
cylinder valves are horizontal, and have a fixed 
cut-off of half stroke without a releasing gear, 
but are otherwise of the Corliss style. The 
valves derive their motion from one common 
wrist-plate, directly connected to eccentric on 
crank shaft. The high-pressure steam cylinder 
has four valves placed vertically, with all their 
moving parts, such as links, wrist-plate, &c., on 
top of the cylinder, with releasing gear, and hor- 
izontal dash pots arranged witha variable cut-off, 
All four valves derive their motion from one 
wrist-plate, connected through a lever to an ec- 
centric on the crank shaft. A receiver is placed 
between the high and low-pressure steam cylin- 
ders below the floor, and fitted with a re-heating 
coil, 

The steam pistons have bolts for carrying their 
weight. The piston rods are of steel 23/” 
diameter secured to the piston by a slight taper 
and nut, and to the crosshead by a key. The 
crossheads are made of cast steel, with brass 
shoes. The links between crosshead and engine 
beam are forged, and have adjustable brass 
boxes. The engine beams are of cast steel 
with pins for crosshead links shrunk and riveted 
in place. A beam shaft extends on both sides 
of the beam for bearings, and is secured to the 
beam by driving fit and keys. 

The crank shaft is one solid forging with cranks 
cut out, and the three cranks are set at angles of 
one hundred and twenty degrees, The crank- 


shaft is 7” diameter with crank pins 7" diameter 
and 5" long. The total length of the crank shaft 
is 10", 

The three engine frames are of cast iron, 
and the pump barrels are bolted to same bed- 
plate. 

The three crosshead slides are of cast iron. 

The high-pressure engine frame and the low- 
pressure engine frames are made without bear- 
ings for the crank shaft, but the high-pressure 
frame is bolted securely to the two outside low- 
pressure frames. 

The crank shaft bearings have adjustable babit- 
ted quarter boxes. The engine beam bearings, six 
in number, also have adjustable, solid babitted, 


HIGH DUTY PUMPING ENGINE, 


brass quarter boxes. The fly wheels are 8’ in 
diameter, keyed to the crank shaft outside of the 
bearings. 

A speed governor limits the revolutions to 80 
per minute. The engine has a by-pass steam 
valve (for admitting live steam direct into the 
receiver for low-pressure cylinders) operated from 
a check valve on the discharge pipe, in such a 
manner that it will be open when the pump is at 
rest, or the check valve is closed ; and it will be 
shut when the- pump is in motion or the check 
valve is open, thus working automatically with 
the pump. This arrangement renders the engine 
automatic both in starting and working, and 
only dependent upon such apparatus as may be 
used for keeping up a steady supply of water at 
a steady pressure. 

The pump end consists of three single-acting 
plunger pumps, with solid steel plungers 4 4°," 
diameter, 24” stroke, and directly connected with 
the steam end by the crosshead connecting ends 
of piston rods and pump plungers. 

The pump barrels are of brass, with openings 
and grooved flanges for suction and discharge 
valve chambers, and with stuffing boxes for 
plungers. Each pump barrel has one suction and 
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IMPROVED MACHINERY. 


one brass discharge valve chamber contain- 
ing seven valves 214" diameter, the effective 
valve area being of 200%. 

The suction and discharge piping are of 
cast iron connected into a suction pipe and into 
a main discharge pipe each, 6" diameter. A 6’ 
check valve is fitted to the top of the discharge 
pipe. 

The capacity of this pumping engine at 80 
revolutions is 358 gallons per minute, and, with 
steam pressure at 125 lbs. per square inch, it 
will work against a water pressure of 750 lbs. 
per square inch. The engine consumes 25 lbs. 
of water per h. p. working at a speed of 60 rev- 
olutions per minute. 

This high duty pump was installed by the 
Laidlaw-Dunn-Gordon Pump Co., of Cincin- 
nati, Ohio, in the Cupples Building, St. Louis, 
for the purpose of driving fifty-two hydraulic 
elevators at a cost of seven cents each per day. 


A Large Order. 


A LARGE and important order for air-compress- 
ing machinery for running rock-drills, engines, 
pumps, and other machinery has been recently 
placed with the Ingersoll-Sergeant Drill Com- 
pany, 26 Cortlandt Street, New York. The 
contract for the construction of the Jerome park 
reservoir, which is to be added to the water works 
of New York, having been awarded to Mr. J. B. 
McDonald at $5,473,060, involving the removal 
of more than 3,000,000 cu. yds. of rock, the 
question of power for driving machinery for the 
execution of the contract was one of such impor- 
tance that the contractor thoroughly investigated 
the subject of direct steam driving as contrasted 
with distribution of power by compressed air 
from a central station, wisely deciding in favor 
of the latter. 

For this purpose he ordered the entire plant 
from the company named, comprising compound 
condensing Corliss air compressors run by high- 
class boilers transmitting and distributing com- 
pressed air at 80 pounds pressure throughout the 
work. 

It is contemplated to use a battery of several 
Air Compressors placed side by side, the unit 
adopted being a Duplex Compressor with steam 
cylinders 24” and 44” in diameter, stroke 48”, 
driving two Piston Inlet Air Cylinders each 24%" 
in diameter by 48" stroke. The capacity in free 
air of this machine is between 3000 and 4000 
cubic feet per minute. This is a duplicate of 
Compressors at work at the Anaconda mines in 
Montana, where very economical results have been 
derived, 


A $1500 Lathe Given Away. 

THE Lodge and Davis Machine Tool Co., of 
Cincinnati, Ohio, announce that on March 1, 
1896, they will present to the technical or me- 
chanical school receiving the greatest number of 
votes a magnificent nickel and gold-plated 16- 
inch swing tool-room lathe. ‘This lathe was ex- 
hibited by the firm named at the World’s Fair in 
Chicago, and was considered to be among the 
finest exhibits in Machinery Hall. The entire 
lathe is nickel plated, with the exception of the 
The inside of the 
bed is finished in white enamel. The cabinets 
are provided with shelves, which are lined with 
cardinal silk plush. The cost of this lathe, as 
regularly built, is $450, and the extra work in 
preparing, plating, etc., amounted to $1100. 

It is not only ‘‘a thing of beauty,” but in 
addition is a tool-room lathe, designed and built 
with reference to the highest standard of mechan- 
ical requirements, and ready to be set up and 
run. A circular describing the lathe in detail 
may be obtained from the manufacturers. Any 
one in the United States may vote in conformity 
with the following conditions : 

(1) Full name and address must be given. (2) 
Give name of Technical School preferred. (3) 
(4) No 
votes will be registered that are received after 12 
noon of March 1, 1896. 


bolts, which are gold plated. 


No duplicate votes will be registered. 


A Big Slate Train. 

As indicating the enormous growth of the 
roofing slate industry in Pennsylvania, the follow- 
ing extract from the Bethlehem Times (Aug. 
1g) is interesting. ‘‘ On Saturday, August 17, 
the largest shipment of roofing slate ever made in 
America, a solid train of thirty-seven cars, was 
made by the Slatington-Bangor Slate Syndicate 
from Bangor and Slatington, Pa., via the Cen- 
tral Railroad of New Jersey and the Philadelphia 
& Reading through the Central States Dispatch. 
The train was 1380 feet long and was drawn by 
two powerful engines. The total weight of the 
slate was 1,020,000 pounds or nearly 2000 
squares.” 

At East Penn. Junction, at Allentown, the 
train was made up and gaily decorated. It was 
then hauled to the Gordon Street station and 
photographed. Itleft there an hour later for the 


west, running intact over the Philadelphia & Read- 
ing, Baltimore & Ohio, and Big Four routes, dis- 
tributing its consignment, thirty-seven cars of 
roofing slate, to points in ten states, viz., Vir- 
ginia, West Virginia, Ohio, Kentucky, Indiana, 
Illinois, Missouri, lowa, Wisconsin, and Minne. 
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sota, The roofing slate in this enormous con- 
signment is claimed to be the best quarried in 
the United States. 


A Giant Digger—The Vulcan 
Trench Steam Shovel. 


Tuts design of Trench and Sewer steam shovel 


Special 


appears to be novel, though the car frame and 
means of self-propulsion are quite similar to the 
‘** Little Giant” steam shovel, of the same manu- 
(The Works Co. of 
Toledo, Ohio). The crane, as is well indicated 


facturers Vulcan Iron 
in the engraving, is a massive structure, but this 
massiveness is necessary to accomplish what is 
required of it, for while the manufacturers have 
never guaranteed the shovel to excavate more 
than 600 cu. yds. of loose material in ten hours 
from a trench from 4 to 8 ft. wide, and from 1 
to 12 feet deep, it can readily dig 20 ft. deep if 
desired, The crane will dump excavated mate 


rial either right or left from the mast and to ft. 


IMPROVED MACHINERY. 


were 5 days doing what the shovel did in 2 
days. 

The manufacturers gave a modest guarantee of 
400 cu. yds. on this shovel, as a day’s work, but it 
has done over 1100 yds. in 12 consecutive hours. 


The Ball Nozzle. 

THE rapidity with which the introduction of 
this invention has progressed is quite phenome- 
nal. After repeated demonstrations of its effi- 
ciency at great fires in various parts of the 
country and in New York city the fire com- 
missioners of New York have adopted the de_ 
vice, and henceforth it will be a part of the 
The New 
York Tribune explains that this action was 


regular fire department equipment. 


taken after there had been repeated tests of the 
nozzle, and Chief Bonner had reported that he 
had tried it thoroughly. For several months 
the firemen have been using the nozzle in exper- 
iments at fires in the city, and Chief Bonner 


high from the ground on which the shovel 


stands. A notable feature is that it continually 
stands on solid ground, moving backwards, or 
away from the trench, as it digs; thus doing 
away with the danger of caving in of the trench 
sides. The several new devices are thoroughly 
covered by patents. 

We learn from the Pittsburgh 


this machine is now at work on the largest con- 


Dispatch, that 


duit and the largest crib excavation in the 
country, advancing, to the wonder of all who 
witness its operation, at the rate of 750 ft. per 
The giant digger weighs between 50 and 


day. 
60 tons. It requires ten men to operate it. When 
running it averages 25 to 30 ft. per hour for a 
trench 10 ft. wide at top, 7 ft. wide at bottom 
and 12 ft. deep, removing 134 yards at each dip- 


per full. A recent letter from the engineer run- 


ning the shovel says, 4 foremen with 150 men 


is satisfied that its value has been demonstrated 


beyond question. 

The Chief has reported that Clarendon Hall 
was saved from destruction by the timely use of 
the ball nozzle. The fire in this case was in the 
air chamber; firemen tried to enter through the 
trap-door with a straight stream of water, but 
the flames were so fierce that entrance was out of 
the question, when the ball nozzle was brought 
into play and the single hoseman using the ball 
nozzle spray made instant entrance and in a 
few moments conquered a fire that would other- 
wise have proved very disastrous, 

The energy of the American Ball Nozzle Com- 
pany, 897 Broadway, New York, has doubtless 
been one of the causes of the rapid growth in 
favor which the public entertains for this im- 
provement, but the most potent cause is the fact 
that its merits justify fully all claims made for it. 
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to poison the air and become a nuisance. All the 
kitchen refuse turned into fuel for the morning fire 
quickly, cleanly and easily by the 


HOUSEHOLD GARBAGE CARBONIZER. 


A practical, simple, efficient sanitary and inexpensive 
device, that converts the garbage into charcoal without 
offence or trouble, and with no interference with the 
stove or the draft. 
Endorsed by Sanitary Authorities. 
Recommended by Health Officials. 
Adapted to any style of Stove or Range, and for 
any Family or Building. 


Send for W.F. MORSE & CO., 


Catalogue. 58 PINE st, New YORK. 


MORISON SUSPENSION FURNACES 


For Land and Marine 
Boilers. 


Uniform Thickness. Easily Cleaned. 
Unexcelled for Strength. 


CORRUGATED FURNACES. 


SOLE MANUFACTURERS IN THE UNITED STATES. 


CONTINENTAL IRON WORKS, 


NEWARK, N. J. 


Write for Catalogue. 
W. A. Crook Bros. Co., Newark, N. J. 


Strictly High Grade. Recognized as Standards. 


Makes a hot or cold, temporary or permanent, 
or water joint. 


VULCAN SPIRAL 


Piston Packing _Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


NEW YORKBELTING& PACKING CO..TD 


fS PARK ROW, NEW YORK, 


SEND FOR 
CIRCULAR. 


PIONEERS AND LEADERS. 


Please mention The Engineering Magazine when vou write. 
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THE DEANE HOLYOKE. 


SINGLE 

DUPLEX 

COMPOUND cig 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


New York. Boston, P hiladeiphia. Chicago 


— = 
Write for The Deane Specialties.” 


THE WALKER MPG. CO., 


—Engineers, Founders and Machinists, 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, 


--and Motors. 


Cable Railroad Machinery, Machine Moulded and Cut Gearing of al! Sizes a Specialty. 


(COMPOUND PUMPING ENGINE, 100 GALLS. PER MINUTE.) 
Including Pumes, AccumuLators, Motors, Barance Vacvae, 
Manufacturers of Cranes, ForGinc, FLANGING AND “STAMPING Presszs, SHEARING 
Patent Hydraulic Machinery. Macuinery, SINGLE AND Muttiecs Puncuinc Macuings, Bloom 


AND SHEARING PLantTs, and 


COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING. 


Ni U Ni PS WRITE FOR SPECIFICATIONS AND PRICES. 
OUR SPECIALTY 


JEANESVILLE IRON WORKS,  JEANESVILLE, PA. 


I read The Engineering Magazine with interest, not neglecting the ‘‘ ads’’ and 
believe it to be almost perfection in its particular field. 
FRANK CAWLEY, 


Mechanical Engineer, Montreal, Canada. 
Please mention The Engineering Magazine when you write, 
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ie Smith-Vaile 


PUMPS 


FOR EVERY POSSIBLE DUTY. 
The only Pumps with Patented Removable 


Water Cylinders and Adjustable Water Pistons 


LESS WATER SLIPPAGE THAN IN 
ANY OTHER DUPLEX PUMP. 


SEND FOR ILLUSTRATED CATALOGUE, 


Miydby ThE & Smith-Valle 


eww Tene, 110 Liberty St, CHICAGO, 63 8. Canal St. DAYTON, OKI« 


THE LAIDLAW-DUNN- -GORDON CO. 


General Offices, Southeast Corner Pearl and Plum Sts., — 
Factories, Tweedvale, Hamilton Co., Ohio, U 3 


BUILDERS OF 


Steam Pumping Machinery 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 
Water Works and Sewerage Machinery. 


CORRESPONDENCE SOBIOCITES. 


Branch Offices. 


New York: 136 Liberty St. 
Philadelphia : 45 N, Seventh St. 
Pittsburgh: 410 Lewis Block. 
Chicago: 68 & 70 South Canal St. 
Cleveland : 30 Water St 


London, England : Hayward, Tyler & t. == 


OUTSIDE 
VALVE GEAR. 


ADAPTED 
FOR ALL 


— 
5 
any 3 
Service 
r 
— 
| | 
(@AMERON @TEAM PUMP 
PLE O36 LE PTO | 
| SCA 
RY STEAM PUMP Works 
Please mention The Engineering Magazine when you write, 


PUMPS FOR EVERY CINCINNATI, OHIO. PRICE LIST 


SERVICE FACTORY OFFICE 46 CENTRAL AVE: / ON APPLICATION 


ES 
PULSOMETER STEAM PUMP CO. SOLE OWNERS-NEW YORK! 
(COPYRIGHTED 1891) 


PLANTS, 


Both Single and 
Two-Stroke, 


FOR 


The American WELL 
: 

STEAM 

PUMPING 


Deep Artesian Wells. ROSS VALVE 00, 


TROY,N.Y. 


ROSS REGULATOR 
VALVES, for steam and water, 


. = Will control the flow and 
maintain any desired pressure. 
AIR LIFTING an when very large For car heating it has no equal. 
capacity is required ; also Lightning Well No co mp ¥ ated ports. i is 
i in j asily unders is ¢ 

BRANCH HOUSES: — Made in sizes from 1 

inches 

CHICAGO, ILL. DALLAS, TEX. 


THE COOK WELL CO. 


ST. LOUIS, MO., U. S. A 


Cook’s System of Wells for Cities, Towns, Villages, 
Railroads, Ice Plants, Breweries and Manufacturers. 


COOK’S PATENT BRASS TUBE WELL STRAINER. 
COOK’S DEEP WELL PUMPING ENGINES. 


# Estimates Application. 


— Write for Catalogue and Prices. 
Please mention The Engineering Magazine when you write, 
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MUNICJPAL 
CAST LRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged Pipe and Fittings. Hydrants, Gates, Pig Lead, ete. CHAS. MILLAR & on 
Selling Agents, Utica, N. Y. Manufacturers of Lead P ipe and Plumbers’ Materials. Wholesale Eastern 
com Akron Vitrified Sewer Pipe. 1 


RIVETERS — Fixed and Portable. 

HYD R AU LI C 
PRESSES and LIFTS. 
TRAVELING and JIB CRANES. 


SEND FOR PAMPHLET. ) 

FIRE HYDRANTS, \ 
GAST IRON PIPE | 
R. D. WOOD & CO, iti | 
CHestNuT St., PHILADELPHIA, PA. 
THE OHIO PIPE CO. | 


—_——-COLUMBUS, OHIO. 
OAST IRON PIPE OF ALL KINDS. 


LOCOMOTIVE AND CAR CASTINGS. 
THE UNION SEWER PIPE COMPANY if 


STANDARD 
Thoroughly Vitrified 
and Salt Glazed>— 


AKRON, OHIO, U.S.A. 
THE McNEAL PIPE and FOUNDRY CO., r 
BURLINGTON, N. J. aA! 
CAST IRON PIPES for Water and Gas. 
i 
If you want to buy or sell second-hand machinery, if you want : , 


help, or if you want a position, advertise on page 24. i 
Slease mention The Encinerrine Magazine when you writh 
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MUNICIPAL 


Water, Gas and Witcox Company, 
Culvert Pipe, NEWBURGH, N. Y. 


Cranes, High Pressure, 


Gate, Angle, 
Road Roller, Check, and 
Special Machinery 


Back Pressure 
FROM 


Valves, 
Flange Fittings, 
Manufacturer’s Designs 
For special information | 


Separators, and 
Expansion Joints. 


and prices, write to 


The Addyston 
Pipe & Steel Co. 
Ci n Ci nn ati I 9 0. | 


CHAPMAN VALVE MANUFACTURING COMPANY, 
Valves and Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 
Fire Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
Pressure Steam, 125 Les. PRESSURE AND UPwarops. 


All of our own 


manufacture. 


General Office and Works, Office, Chicago Office, 
INDIAN ORCHARD, | 72 KILBY STREET, | 74 west LAKE er, 
MASS. BOSTON 28 PLATT 8T. 


Bt. Louis Office, L M. RUMBEY, MFG. "00, 810 North Second Street. 


THE CRANE HIGH PRESSURE © 
WEDGE GATE VALVES. 


These Valves are extremely heavy and will easily stand a working 
pressure of 200 lbs, steam per square inch, 

They have removable seats which are practical. 

The stuffing boxes can be repacked without shutting off steam. 

The stems are larger and bodies heavier than those of any other 
Valve. 

The seat rings and wedge faces are made of a special bronze, known 
is ‘* Crane’s Hard Metal,” which is nearly as hard as steel. 

Catalogue sent upon application. 


— St. Paul. 
CRANE COMPANY, _ Minneapolis. 
Los Angeles. CHICAGO. pan Ore. 


San Francisco. 
Please mention The Engineering Magasine when you write, 
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The Ingersoll-Sergeant Drill Co. 


Machinery for 
Rock Excavation 


AIR COMPRESSORS 
CHANNELERS 
ROCK DRILLS 
COAL CUTTING 
MACHINERY 
Compressed Air 
For The Pohle Air Lift Pump 
For Pneumatic Hoists 


pr For General Use in 
ph Railroad and other Machine 
\ Shops 


Send for Catalogue 


THE INGERSOLL-SERGEANT DRILL CO. 
HAVEMEYER BUILDING 
Ingersoll-Sergeant Channeler on Chicago Drainage Canal. 26 Cortlandt St., "a New York 


THE GRIFFIN 


The Only Perfect Pulverizer 


Of QUARTZ, COLD OR SILVER 
ORES, PLUMBACO, PORTLAND 
CEMENT, PHOSPHATE ROCK, 
FOUNDRY FACINCS, And All 
Other Refractory Substances. 


Will work either wet or dry, and deliver finished 
roduct. Capacity 3 to 4 tons per hour on Phosphate 
» Rock, 1% to 2 tons per hour on Portland Cement, 

Quartz or Ores, depending on hardness of material to be 
pulverized and fineness of product. Grinds from 30 to 
’ 250 Mesh with equal facility. 

No Journals in Grinding Chamber. Ball rigid on shaft having direct positive 
action on material. Minimum power produces maximum amount of product, It 
is absolutely guaranteed in every respect, both as to construction and capacity. 


t cost, wear, and operating expense much less than stamp mills, Large number 
ef mills in use on different materials with positive success in every instance, 


—- 


CORRESPONDENCE SOLICITED, AND MLUSTRATED DE 
GORIPTIVE PAMPHLET FURNIGHED APPLICATION Te i 


BRADLEY PULVERIZER CO., 92 State St., Boston, Mass. 


mention The Angineering Magazine when you write, 
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~~>>5> MINING MACHINERY 


MINING PUMPS 
= SPECIALTY 


4 


22’ x 38’ x 16’ x 48’ Compound Condensing Duplex Outside Packed and Connected 
Plunger Mine Pumping Engine. 


WE ALSO BUILD 


Duplex Outside Packed Plunger Boiler Feed Pumps 
Duplex Outside Packed Plunger Pressure Pumps 
Duplex or Triple Electrical Pumps 


Artesian Well Pumps and Special Pumps of all kinds, of any 
capacity and for any service. 


Write for specifications and prices whenever you are in the 
market for a strong and durable pump. 


JEANESVILLE IRON WORKS, 


Jeanesville, Luzerne Co., Penna, 


Please mention The Engineering Magazine when you write, 
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AIR anp GAS COMPRESSORS. 1 


Me 


PRESSURES. 


THE NORWALK IRON WORKS CO. 


CIRCULARS. SOUTH NORWALK, CONN. 


The above cut illustrates a small size duplex compressor, having compound air 
cylinders with intercooler, and compound steam cylinders fitted with Meyer cut-off 


valves. This is the best and most economical type of compressor for small and ' 
medium sizes, and is especially desirable for machine shop use. t 
RAND Cco., 


23 PARK PLACE, NEW YORK CITY. ' 


FRASER & CHALMERS, SHIGAG®, ILL. 


INVITE CORRESPONDENCE WITH REFERENCE TO ' 


Riedler Pumping Engines and Air Com- 
pressors, Jones’ Under-Feed Mechanical 
Stokers, Pyritic and other Smelting Plants, 7 
Converters for Bessemerizing Copper tg 
Matte, Gold and Silver Mills, Concentrating ta 
Works, Chlorination, Cyanide, Leaching i. 
and Combination Processes, Boilers, Stand : 
Pipes, Compound and Triple Expansion 
Corliss Engines, Economical Hoisting En- 
gines, Heavy Machinery for Cable and 
Electric Roads, Mining Supplies. 

Catalogues Free on Request. 
FRASER & CHALMERS, Chicago, Ill., A. 
Please mention The iameaaed Magazine when you write 
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HOISTING ENGINES, Etc. 


THE SULLIVAN 
DiaMOND ProsPECTING DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 

er tater development of mineral property. It boresto any depth at any 

le, and removes a solid core or section showing the location, 
thickness and quality of the mineral. 


THE QUICKEST, CHEA PEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS. 


Diamond ['r!''s operated by Hand or Horse Power, Steam, Compressed Alr of 
ELScTRICITY. 


GENERAL QUARRYING MACHINERY — Channeling and 
Gadding Machines. 

MACHINERY—The Stanley Entry Driving 
Contractors for Prospecting Mineral Lands with the Diamond Core Drill. 


SULLIVAN MACHINERY Co., 


4-00 N. Clinton St. 18 Broadway, 18th & Market St. 
_ CHICAGO, ILL. New YORK. DENVER. 


3008 in 
FAMOUS 
ST 


TY HouR 
CHI 


SENE - 
EAM STAMP MILLS.” 


We manufacture —— pertaining to Stone Crushing Plants, and if desired will 
entire charge of 


GATES IRON WORKS, Dept.*’G,” 650 Elston Ave., CHICAGO, ILL., U.S.A. 
New York, 136 Liberty St. —London, B.C., 73 A Queen Victoria St—Butte, Meson. — City of Mexico, 8 Oalle de Gante 


THE 


“SALEM” ELEVATOR BUCKET 


is made of any size required and of any 
strength of Steel for ted purpose. 


Send for '96 list—free 


W.J. CLARK &CO., Satem, Ohio, U.S.A. 


Hoisting Engines Contractor's Machinery. 


LOCOMOTIVES, CARS, STEAM SHOVELS, 


GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


Friction Drum Power Hoist. 386 To 398 RIVER AVE., ALLEGHENY, PA, 


CONTRACTORS’ PLANT MFG. CO, ams, 


MANUFACTURERS or 

AND NAND POWER H OISTI NG MACH : NES 
Derrick Iron and Oontractors’ lies, 

A Complete and Very Useful Catalogue Free. » tion this Magasine. 


“ 129 ERIE STREET, - BUF. \LO, N.Y. 
Please mention The Engineering Magasine when you write 
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CONVEYING MACHINERY, ETC, 


LINK-BELT ENGINEERING 


NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-handling 
Machinery for Industrial Plants and Power 
Stations. Elevators and Conveyors for all 
materials, and Power Transmissions 
employing Ewart Link-Belting, Manilla 
Rope and all Approved Appliances. .. . 


BELT TACHINERY CO.) 


CUMIMER DRYERS, ROASTERS, GALGINERS. 


ALL STYLES. ALL SIZES. 
FOR EVERY MATERIAL REQUIRING 
DRYING, ROASTING, CALCINING. 
THE F. D. CUMMER & SON 00., 


ENGINEERS. CLEVELAND, O. 
CHEMISTS. 


109 California Street, San Francisco. 
, Chas. Erith & Co., 70 Gracechurch Street, London. 
Austral Otis Engineering Co., Melbourne, Aus. 


Chains, Steel Drag, 
Steel Cable and Special Chains 


—ror— 


ELEVATING 
CONVEYING 
MACHINERY 


,mining, bridge erecting, 


dock building, pile driving, coa 

hoisting and quarry engines of 
any power, sugar cane transferring 
engines, transferring machines for de- 
positing cane from car to carrief, 
with my improved patent friction 
drums, with or without boilers. Any 
amount of reference given. Estab- 
lished in 1870. Send for Catalogue. 


J. S. Mundy, 


Newark, N.J. 


1744 Market St., Philadelphia, Pa.; 22 Light St., 
Baltimore, Md.; 117 ‘Water | Pittsbur , Pa.; 249 s: 
$t., Chicago, 75N. Second St: 

39 Magazine St., New Orleans, La.; 4 Fremont 

F., San Francisco, Cal.; 53 Front St., Port and, Ore.; 
Steet and Wakouta ‘Sis., St. Paul, Minn,; 218 Con- 
om St., Boston, Mass. 


HOISTING FOR HANDLING MATERIAL OF ALL oa 
ENGINES 


MANUFACTURED BY 


the John Byers 


Machine Co. 
Ravenna, 


WIKE CABLE 
conveyors. 
Ohio. 


—— _| |THE JEFFREY MFG. CO, ¥sshingion su 


CATALOGUE. 
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Please mention The Engineering Magazine when you write, i: 


EARLE C.BACON, 


ENGINEER 


PACIFIC: IRON- WORKS. > 
FARREL: FOUNDRY & MACHINE BACON, 


Crushin Ore Skips Mi Car 
BACON'S [ Grushing Inery, atnaines, 


HOISTING ENGINES 


FARREL’S patter’) ORE Ano ROCK. 


RG ES. OR 25 YEARS. ovr ialtie 
COMPLETE Mi) ING & CRUSHING PLANTS 390% 


LIBERTY ST. NEW YORK, Sif, 
25 FREMONT ST, SAN FRANCISCO Vi 


4) Please mention The Engineering Magazine when you write. 


WIRE ROPE, ETC. 
> 
te 
WIRE 
— 


BESIDES Regular Cars of 21 1-2 inches Gauge | 
Designed for Use in Manufacturing Establishments, 


WE BUILD SPECIAL CARS f 


suited for Peculiar Conditions, and Illustrate Several 


Tip Car with Inclining Attachment, built for Ellers- Coke 


: Car_ built for the Toronto Gas Company, 
lie Gas and Coke Co., Winifrede Junction, West Va. Toronto, Canada. 


Car for Charging Gas Generator, built for the Mil- 
waukee Gas Light Co., Milwaukee, Wis. 


Acid Phosphate Car, with special dumping mech- 


anism, built for Morgan & Co., Shady Side, N. J. 


Ladle Car for Melted Iron, built for the Warder 
Bushnell & Glessner Co., Springfield, O. 


40 cubic feet Tip Car, 36 inch gauge, inside flange 
wheels, built for the Colorado oa and Iron Co. 


If connected with the handling of materials, send for our pamphlet, ‘ Industrial Railways.” 


C. W. HUNT COMPANY, 4s sroapway, N. Y. | 


Please mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT 


f AIR BRAKES 


. Standard apparatus for all kinds of Engines and Cars. Com- 
plete Equipment, or any Parts desired. 


INTERCHANGEABLE. 
GUARANTEED. PRICES RIGHT. 


Catalogue, illustrating 65 articles of standard air brake ap- 
paratus and 8 engravings of complete equipment, Price List, and 
information of value, for the asking. 


AIR COMPRESSORS 


Duplex Pumps No. 3 and No. 4. Special Design, for 
operating Pneumatic Hoists and similar appliances. $100 and $125. 


New Steam, or 
Compressor. Belt Driven. 
Remarkable Economy. Efficiency Unsurpassed. 


Prices and Catalogues on application. 


THE NEW YORK AIR BRAKE CO. 


66 BROADWAY, NEW YORK. 


Please mention The Engineering Magazine when you write, 
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RAILWAY EQUIPMENT 
THEE 


Westinghouse Air-Brake Co., 


MANUFACTURERS OF 
AIR-BRAKES 
—FoR— 


Locomotives AND CARS. 
PITTSBURGH, 


PA. 
DEFIANCE " 


improved Asphalt Car Roofing 


No. 2, No. 2BB. and No. 3 BB. 
Strong, Flexible; Water, Acid and Gas 
Proof. Fulfills every condition 
required. Also 
No.1 ap and No.1 X surfaced with iron slag. 
** PROTECTION " against fire. 


az Particularly enaptes for Roofing Railway Buildings, and for Mills, Factories and all other kinds of roofs. 


** NO COAL TAR OR PETROLEUM RESIDUUM IN OUR PRODUCTS. ** 
A.B PILLEY MPG, 


fF you walt the 


BEST TOOLS 


PITTSBURGH. 


est Spring Lock ever made, % 


If you want to buy or sell|3 
second-hand machinery, if you 
want help, or if you want a posi- 
tion, advertise on page 24, 


evice ever used for holding Nuts | 
ure on Track Joints, Cars, car | 


£ Bridges, Engines, etc. 


Best 
Nut LO 


IRON CITY TOUL WUNKS, LTD., PIT~SBURGH. 
Makers of Standard R. R. Track Tools, 


EUREKA NUT LOCK CO., 


The Stron 
exceeds any 


and Bolts sec 


MANUFACTURERS OF 


WROUGHT WASHERS, 


Hot and Cold Punched Square and 
Hexagon Nuts, [achine Bolts, 


BLANK BOLTS, BRIDGE AND ROOF BOLTS, 
COACH AND LAG S>REWS, BOLT ENDS, 
REFINED BAR 


MILTON, - PENNSYLVANIA. 
‘mention The Engineering Magazine when you write, 
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RAILWAY EQUIPMENT 
| BALDWIN + LOCOMOTIVE + WoRKSs. 


Esras.sneo 1631. 


ANNUAL CAPACITY, 1000, 


LOCOMOTIVE ENGINES, 


adapted to every variety of ser- 
vice, and built accurately to 
standard gauges and templates, 
Lo-omotives for Logging 
u Railroads and Sugar Estates, 
ad Compound Locomotives. 
STEAM TRAMWAY MOTORS, 
FURNACE LOCOMOTIVES. 
BURNHAI1, WILLIAMS & Co., 500 N. Broad St., Philadelphia, Pa. 


AWS BE, >, 
AMERICAN OFFICE . 91 JOHNST. NEW YORK. 


SENGLAND. F WAGNER. 6 GEN.MGR. 


WATER PIPE 
Railroads, Mines, Distilleries and Pulp Mills. 


H. K. PORTER & CO. 


Bank of Commerce Building, 
STEAM PIPE CASING PITTSBURGH, PA. 


ergro Li The CHEAPEST and 
For Non-Conductor Made. Light Locomotives. 
CREOSOTED CONDUIT 
ALL SIZES, DESIGNS AND GAUGES OF TRACK. 
Cheap. Durable. Perfect. Steam, Compressed Air and Electric. 


‘These products are extensively used in Municipal and Railroad 2 
work. Wecan furnish reports showing Economy and Adaptability Prices, with photograph and specifications furnished 
in all kinds of Service, for locomotives to do work required 


THE MICHIGAN PIPE CO., Bay City, Mich. | Locomotives 86 and 5635 In. gauges kept on hand. 


Pine 


one 
SENO cYPress” FREE 


‘THE ONLY MEDAL and HICHEST PREMIUM on 


Railway Frogs, Grossings, Switches and Switch Stands 
at Chicago, 1893, was awarded to 


THE CARLISLE MFG. CO., CARLISLE, PA, 


Who make also FREIGHT CARS and VERTICAL ENGINES. 


SPHOR BRONZE SMELTING CO.|IMITED, 
AASHINGTON AVE.,PHILADELPHIA. 
EL PHANT BRAND 
TS,CASTINGS, WIRE,RODS, SHEETS, 
—DELTA METAL— 
NGS, STAMPINGS ano F ORGINGS. 
ORIGINAL AND SOLE Makers IN IN THE U.S. 


Please mention The Engineering Magazine when you write, 


WILLIAM JESSOP & SONS, 
J 
WOODEN CASINGS FOR STEAM PIPES. 
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MISCELLANEOUS 
THE NEW AMERICAN TURBINE 


High efficiency at all 


stages of gate ; steadi- 
ness Of motion and easy 


working gate. 


THE DAYTON GLOBE IRON WORKS CO. 
DAYTON, OHIO, U.S. A. 


The McCormick Turbine. se 


= Send for Descriptive Catalogue. | 


| every class of service. , af 
Long and sl is i 
ong and short distance : 
ee, | telephones, for exchange a 
diameter, with a higher | 
percentage of useful effect, Complete automatic system 
than any other Water | < for factory, mine, mill, 4 
Wheel heretofore made. | = warehouse and office 
All sizes, both Right and Left © plants. i 
hand, tested in the Holyoke | 2 For further information ‘i 
Testing flume. < address, 
Estimates and plans fur- 
for complete Power | Vnited Electric Telephone Co. 
State requirements and 253 Broadway, New York, 


send for Catalogue. 


MORGAN YORK, PA., U.S.A, 


WESTERN OFFice : 


1237 Masonic Temole, Chicago. 


Pittsburgh Locomotive Works, 


PITTSBURGH, PA. 


Builders of Simple and Double Expansion 
Locomotives for every class of service. 


Tanks, Locomotive or Stationary Bollers. 
KYANIZING PLANT 


—FOR THE— 
PRESERVATION OF LUMBER. 
Capacity of tanks, 150,000 feet. Splendid equipment. Good railroad facilities. Prompt service. Thorough 
and careful treatment. Address all orrespondence to 


OTIS ALLEN & SON, - LOWELL, MASS. 


OU Truck-mounted Re- 


volving Crane for Railroad, 
Shipyard and Foundry use saves 
its cost many times in a year. 
Ask for our folder telling about 
it. 


Middletown 
Car Works, 


(ARTHUR KING, Proprietor) 
MIDDLETOWN, PA. 
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ELECTRICAL 


Westinghouse Electric & we 
Manufacturing Co. 


WE MANUFACTURE COMPLETE INSTALLATIONS OF ELECTRIC APPARATUS FOR 

Central Station Electric Lighting, 

3 Long Distance Transmission of Power, 
| | Electric Railways and Isolated Plants. 


BRAWCH OFFICES ALI LARGE Crrres. 


The CLARK WIRE CLARK WIRE” 
insulation Cuaranteed wherever 


a. used, Aerial, Underground or Submarine. ; Trade Mark, 
ys The Inspector of the Boston Fire Underwriters’ Union says: ‘‘A thoroughly reliable and desi» 
: able Wire in every respect.” 


, The rubber used in insulating our wires and cables is Gentes pent, guaranteed to be waterproof, will act 
'” deteriorate, oxidize or crack, will remain flexible in extreme cold, and is not affected by heat. The insulation is pre 
tected from mechanical i injury by one or more braids, and ‘the whole slicked with Clark's Patent Compound, 
Wires of all gauges and diameter of insulation for Telegraph and Electric Lights from stock, Cables made to 

k Wire with a white outside finish for ceiling cleat work. 


Catalogues, with terms and discounts for quantities, on application. 


7 EASTERN ELECTRIC CABLE COMPANY, 
61 TO 65 
A. Treas., Gen. Manager. BOSTON. Herserr H. Eustis, Pres. and Eleetw, 


HIGH GRADE INSULATED WIRES FOR INTERIOR USE. 


ELECTRIC Lien WIRES AND FEEDERS. 
eet | KERITE TAPE. KERITE ELASTIC TAPE. 
va 


Write for Catalogue. 


ye W.R. BRIXEY, Manufacturer, 203 Broadway, New York. 
** Received the only award given on Insulation at World’s Fair.” 


i Mane Hard and Goods 
(Werks al Lynn, Yrass., A. 


GENERAL ELectTric Company, 


4 SCHENECTADY, N. Y. 


CENTRAL STATIONS FOR... . 
ARC AND INCANDESCENT LIGHTING. 
COMPLETE POWER PLANTS FOR SHOPS, FACTORIES, MINES, ETC. 


ELECTRIC RAILWAYS. MARINE ELECTRIC PLANTS 


“en Bh LONG DISTANCE TRANSMISSION OF POWER. 


SALES OFFICES IN ALL LARGE CITIES IN U. S. 


: 4) TORONTO, CAN. 37 PARLIAMENT ST., LONDON, ENG. 27 RUE DE LONDRES, PARI® 
i Please mention The Engineering Magazine when you write, 
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ELECTRICAL, ETC, 


Manufacturers of of GENERATORS 
Direct Current, Slow Speed. power and 1icHTING, ana . 
IRON CLAD. ELECTRIC MOTORS. 
tn SIZES UP To 30 KILOWATTS. @ 


| Complete Plants for Electric Lighting 


Dyuas directly connected to any type 
— of hi 1 speed or Power Transmission. 


f high speed engines. 
th REPRESENTED By. . 
Plants Specially Designed and Built hans H. B. Coho & Co., 203 proedeey. New Y fork. 


INTERIOR GOMDUIT & INSULATION GO, 


N. Blake, Elmira, 
allace & Hine, 305 he rn Street, icago. 
527 West 34th St., New York. Western Electrical Supply Co., St. Louis. 
Drake Payson & Whittier Electric Co., Providence,R. RI 


WE FURNISH COMPLETE OUTFITS 


THE HANSON & VAN WINKLE C0... 92° 


MATERIALS. Orrices: Newark NJ. New York, enciose susiess cao. 
MORELS, TASHER CoO., 


INCORPORATED, 
Offices, 222 and 224 South Third Street, Philadelphia, Pa. 
MANUFACTURERS OF 
BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 
PASCAL IRON WORKS, Philadelphia. DELAWARE IRON WORKS, New Castle, Del 
Electric Light and Railway Pipe Poles a Specialty. 


WE CAN SHIP PROMPTLY 


THE TRIUMPH. 


DYNAMOS AND MOTORS CARRIED IN STOCK. BEST LOW 
PRICE MACHINE MADE. 
THE TRIUMPH ELECTRIC CO., Cincinnati, 0. 


Branch {| New York, N.Y. Chicago, Tl. Office and 5 311-317 
Offices :? Nashville, Tenn. Dallas, Tex. Factory :/ W. Second St. 


If you want to buy or sell second-hand machinery, if you want 
help, or if you want a position, advertise on page 24. 


Please mention The Engineering Magazine when you write, 
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->>>5 ENGINE-ROOM EQUIPMENT 


VERTICAL WATER TUBE BOILER. 
BEST IN THE WorLD. 


MANUFACTURED BY 


The Aultman & Taylor Machinery Company. 


Leads all makes of boilers in economy, capacity, ease of examination, 
cleaning and repairs. Send for description, tests, references 
and estimate before you purchase. 


H. E. Collins & Co., 


SOLE AGENTS FOR THE UNITED STATES, 
» Bank of Commerce Building, PITTSBURGH. 


The Rookery, CHICAGO. 
HAVEMEYER BUILDING, NEW YORK. 


—— 


~ 


SPECIALTIES. 


For THe Goren AND Enaine. Amt THE Ewaineers’ Favorites. 


85,000 AUTOMATIC INJECTORS in use, Firing perfect satisfaction 
under ail conditions. Our Jet Pumps, Water Gages and Oil Cups are Unequalled. 


Seno ron PENBERTHY INJECTOR CO. oeTROIT, 


Caracoeus. BRANOM FACTORY aT WINDSOR, ONT. mic 


SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER. 
No Valves in Either Steam or Suction Pipe, 


a! () * A HIGHER degree of efficiency secured than ever before. Will lift either 
hot or cold water, and is guaranteed to work satisfactorily under all pres» 


“al 
Oe eas Ae sures from 20 to 200 Ibs., and to lift from 10to 24 feet, or take supply direat 


= from tanks or water works pressure. 

——A HIGH GRADE MACHINE FOR HIGH DUTY.-—— 

Eagle Ejectors, Duplex Flue Serapers, Felthousen Gauge Cocks, Improved Glass Oi! Cups and Lubricator, 
Cylinder Oil Pumps, Compression Grease Cups, Ete. SHERWOOD MFC. CO., BUFFALO, N.Y. 


SEND FOR CATALOGUE. MENTION THIS MAGAZINE. EUROPEAN AGENTS, GREENE & BOULDING, 21 FEATHERSTONE 6T., Lonson, £0. 


INJECTOR 


Has t h zhly tes 1 is 

any other. No Automatic Injector in the world is INJECTOR 
PERFECTED 


excepted. Money refunded, express charges and 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You wili surely 
have an inferior article if you do. Catalogue free. 


AMERICAN INJECTOR Co., Detroit, Mich. 


THE BRISTOL COMPANY, 


WATERBURY, CONN. 


MANUFACTURERS OF 
BRISTOL'S RECORDING INSTRUMENTS 


Pressure Gauges, Vacuum Gauges, Thermometers, Ampere Meters, Volt Meters 


and Watt Meters. Make continuous Records Day and Night. 
New YORK BRANCH, 121 LIBERTY ST 


Fully Guaranteed. 


LORD’S BOILER COMPOUND. 


The words “ Lord’s Boiler Compound "’ are only my trade mark, under which I compound such different 
preparations, as the individual steam user may require. : 
My Compound has a world-wide reputation, and is highly endorsed in nearly all our scientific treatises, 
referring to steam engineering, in the English language. : : 
he Compound is exported to every country where steam is used, and is ordered even by consumers, in 


car-load orders. 


For further particulars, address, THE INVENTOR AND SOLE MANUFACTURER, 


GEO. W. LORD, 
316 UNION ST., PHILADELPHIA, PA., U.S. A. 
Please mention The Engineering Magazine when you writs 
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The National Feed Water Heater 


is a BRASS COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. ( 
500,000 H. P. in daily use. 
Coils and Bends of Iron, 


Brass, and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 


47 Lioyd St., New Haven, Conn. 


corrucatepD COPPER CASKETS | 
Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc. 


PRICE LIST AND SAMPLE FREE, 
U, S. MINERAL WOOL COMPANY, 2 Cortlandt St., 
WEew ToR=E. 
Bourne & Knowles Mfg. Oo,, Cleveland, 0., Western Agents. 


JOINTS ARE MADE ABSOLUTELY TIGHT AND DURABLE BY PATENT 


Do Your Valves Give Out? New York, 
Albany, 
Balti 
TAIRBANKS’ VULCANIZED ASBESTOS PACKED COCKS | poston, 
and you will get satisfaction. Buffalo, 
For boiler hyCraulic oil, acids, etc., New Orleans, 
they are unexcelled. 
THE FAIRBANKS CO. aon 
THE AN AMERIGAN FEED WATER HEATERS. | THERMOMETERS. 
PATENTED. PLYMOUTH and JAY STS. 


of Construction. BROOKLYN, N.Y. 


er Rust 
Tobleg WILL 3: To ENGINEERS AND OTHERS: 
Elastic SAY Trouble from We have just re-issued Part 1 of our General 
Coils Expansion. Cotsiogns, covering the THERMOMETERS and 
“aca Brazed ou Have No GAUGES designed and manufactured by us for En- 
Joints Leaks. gineering, Steam and Power Plants, which is sure to 


, rove of great interest to you. Please send for it. Our 
Per Cent BPE CIALTY is the construction of THERMOME- 


TERS for every known Manufacturing Process. We 


No Oil Put IW to Boiler | have more thana Thousand different styles of Instru- 
: ments in use in the great Textile Mills, Refineries, 
Saving FUEL the Packing Houses, etc., of the World, which were made 
in Greatest. only after careful study of the requirements. If this 
The Greatest Durability and interests you, write us, 
Economy Guaranteed, Yours respectfully, 
SEND FOR BLUE BOOK THE HOHMANN & MAURER MBG. CO, 
STYLES AND SETTINGS 
OF HEATERS. OTTO 
WHITLOCK COIL PIPE CO., GAS AND GASOLINE 
Box 94, ELMWOOD, CONN. ENGINES 
New York Representative, 
Ss. SCOTT, 68 Cortlandt St. 
1-3 to120 
Over Horse Power 


45,000 Sold. 


SEE PAQE 2. 
No Boiler. No Danger. No Engineer. 
THE OTTO GAS ENGINE WORKS, 


88d and Walnut Sts, PHILADELPHIA, 
Please mention The Engineering Magasine when you write. 
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ROBERT WETHERILL 


CHESTER, PA. ESTABLISHED 1872. 


CORLISS ENCINES 
COMPOUND, CONDENSING AND NON-CONDENSING 
BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACIMRER® 
OF ALL DESCRIPTIONS. 
WHEELER CONDENSER & ENGINEERING CO., 


39 & 41 CORTLANDT ST., ° NEW YORK 


PROPRIETORS AND MANUFACTURERS OF 


Wheeler-Standard Surface Condenser. 

**Wheeler-Admiralty’’ Surface Condenser. 

Wheeler-Lighthall’’ Surface Condenser. 

Volz ‘Patent Combined Surface Condenser and 
Feed Water Heater. 

Wheeler's Improved Evaporator and Distiller. 

y Edmiston Patent Feed Water Filter. 


MODERN BOILER Practice FREE. 


E N N ES Special Machinery 


SIMPLE AND MULTIPLE EXPANSION 


B F 

ROLLING Mitts, Stationary B | F 

STEEL WORKS and [larine e 
ENGINEERS 


Corliss Engines, “reves 


MACHINISTS 


MARYLAND STEEL CO., 208 S- 4th st. Phitadetphia, Pa. 


2 Wall St., New York. 
MAIN OFFICE 


AND WORKS: Sparrows Point, Md. 8 Oliver St., Boston, Mass. 


= + 2 

j f 

i 

%, “ Wheeler’s Improved Feed Water Heater. 
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ENGINE-ROOM EQUIPMENT 


STEARNS MANUFACTURING CO. 


ERIE, PENN. 
AS! BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 


OF SPEED OF LESS THAN ONE PER CENT. IS GUARANTEED. 
WE BUILD GOVERNORS FOR OTHER ENGINES THAT ARE Not 
REGULATING SATISFACTORILY. 


Write for particulars of the Woodbury Automatic High Speed Engine with the new Shepherd 
Governor. Address ERIE, PENN., or 
Burworn & GRANGER, 136 Libety St.. New York. Gro. Caywoop, 1120 » Rookery, Chicago. 
A. H. 1 Fe srest Bldg., Phila T. Ser acum Ce er Exchange, Minne~ 
KELLOGG & WITHERBRE, 41 Federal St., Boston. »olis, Minn, 
~ CREELMAN, 818 Granite Bidg., Roches ter, N.Y. | Jo at D. Esy, 29 & 31 Spear St., San Francisco, Cal. 


Uniformity of Speed and 
Economy of Performance 


— ARE BEST ATTAINED IN THE— 


AUTOMATIC 

GUT-UFF 
ENGINES 


THE BALL & WOOD ) COMPANY, 


THE CLONBROCK STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Morin “Climax” and “Compound” Safety Water Tube Boilers. 


Built in Units of 50 to 1000 H. P. 


Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 
Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers. 


Please mention The Engineering Maeazine when vou write 
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ELIZABETH, 15 CORTLANDT ST., 404 FORT DEARBORN BUILDING, : 
N. J. N. Y. CHICAGO, ILL. 
~ 


{ 

4 


_ ¢HAMILTON-CORLISS.2 


Correspondence Solicited. Call for Catalogue E. 
HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION. 


Non-Condensing, Condensing, Compound, Triple-Ex- 
or Quadruple 


omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CO., 


HAMILTON, OHIO, U.S.A. 


M AY For each copy of the May 1891, number of this magazine, returned to us in 
good condition we will pay 75c. in cash or exchange copies. 
1 8 9 1 » THE ENGINEERING MAGAZINE Co., Times Building, IN. Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts, - EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 
[larine Engines, Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 


Plate Iron Work and Machinery of every description. 


FRICK COMPANY,” 
RCLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Tandem Compound.) 


ALSO BUILDERS OF 


Blectric Speed Engines and Ice-Making and Refrigerating Machinery. 


BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE IS SAFER 


WHERE . Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost. 
WATER 
COLUMNS 
ARE USED, 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


Write for Catalogue. 


THE RELIANCE GAUGE 


Please mention The Maecaztne waen von write 
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ENGINE-ROOM EQUIPMENT 


KRON ORLISS 


© qmPac 
Webster 


®MINING MACHINERY.® 


THE Epwarop P. A.LLis Company, 


MILWAUKEE, WIS. 


MANUFACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR COMPRESSORS, 


SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 


ORE CRUSHERS, CRUSHING ROLLS, 5 STAMP 


MILLS, CONCENTRATORS, GENERAL MINING, 
MILLING and SMELTING MACHINERY. 


REYNOLDS PATENT VERTICAL BOILERS. REYNOLDS AES, 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A. Larkin, Manager. 
MINNEAPOLIS—416 Corn Exchange, 
J. F. Harrison, Manager. 
CHICAGO—Room 509, Home Ins. Bldg., 
J. B. ALLEN, Manager. 
DENVER—1316 18th Street, 
W. H. Emanvet, Agent. 


= 
SAN FRANCISCO—31 Main Street, 
D. B. HANSON, Manges 


IL L ANS” Electric 


Mill Driving and 


PATENT purposes. 


surpassing that 
of the highest olass 
of slow-running engines. 
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© M. C, BULLOCK MFG. CO., CHIGAGO, U.S. A. a 
Please mention The Engineering Magreine when you write, 


SOUTHWARK FOUNDRY AND MACHINE CO. 


PHILADELPHIA, PA. 
ST. Louis CHICAGO CINCINNATI 


Tre Rooxeny cnin Buioine 
SOLE MAKERS OF 

THE PORTER-ALLEN 
AUTOMATIC ENGINE 


Simece, Comrouno, Tripie, 
Crose Recuration, Hiah Economy. 


ALSO BUILDERS OF 
BLOWING ENGINES 

REVERSING ENGINES 
CENTRIFUGAL PUMPS 

BOILERS TANKS, ETC., 


Steam Power Plants’ 
of High Efficiency 


are equipped with 


Westinghouse Engines 


THREE TYPES. 


Compound, 5 to 1000 H. P. 


Unequaled adaptability, high fue? 
duty and moderate cost. 


Standard, 5 to 250 H. P. 


High-class automatic engine for 
general service. 


Junior, 5 to 75 H. P. 


A durable and efficient auto- 
matic engine at a low price. 


THE WESTINGHOUSE MACHINE Go., Pittsburg, Pa., U.S.A. 


SELLING OFFICES. 


26 Cortlandt Street, New York, N. 210 Drexel adel Pa. 
171 La Salle Street, Chicago, nl. 37 College Street Lh 
State Street, Boston, Mass. 21-23 Fremont Street, San _ a a Cal. 
Dcahoue Building, Pittsburg, Pa. Rif ain Street, Salt Lake City, Utah. 
Wonderly Building, Grand Rapids, Mich. All Offices of The Westinghouse Electric & Mfg. Co. 


and all Foreign Countries. 


THE THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
« « HIGH SPEED ENCINES. 


Simple, Compound, and 
Triple Expansion Engines, 
and High Pressure 


Boilers. 


COMPLETE STEAM 
POWER PLANTS 

OF HIGHEST ATTAIN 
ARLE EFFICIENCY. 


Address BUCKEYE ENGINE CO., - - 203 BROADWAY, SALEM, OHIO, 


Please mention The Engineering Magasine when vou write 
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MACHINE SHOP EQUIPMENT 


Invented and M'f'd by 


Stow Mfg. Co., 
Binghamton, N.Y. 
Established 1875, 


STOW FLEXIBLE SHAFT. 


PORTABLE, 
DRILLING, 
TAPPING, 
REAMING. 


Gen’) European 
Agts., Selig Son- 
nenthal & Co. 89 
Victoria 


t.. London. Eng. IT 1S THE BEST. FULL THREADS AT ONE CUT. ALL F 


STEVENS PATENT CT 10 WEAR CAST HARDE NED. Al GUIDES OF 


ENED STEEL. ADJUSTABLE DIES ater SIZE IRON 
COMBINED DIVIDER & CALIPEB = 4,3 OVER SIZE IRON CUT WITH SAME DIE 


No. 62. Frice, per set, all nickeled. .$4.00 


Packed for transmission by mail. &E 
Ideal Surface Gauges, Depth Gaug t es es 
Ideal and Leader Spring Dividers 2 
] Calipers, and Fine Machinists’ Tools. 


G2” Illustrated catalogue free to all, FI N E TOOLS 
J. STEVENS ARMS & TOOL CO. SVPPUES FOR MFRS “ETAL WORKERS ETc 


P.O. Box Chicopee Falls, Mass. Chicago, TH USA 


... AND OTHER... 
REL S tans, 


SPECIAL MACHINES TO ORDER. lor 


CATALOG D. vo. FITCHBURG MACHINE WORK 
THE POND MACHINE TOOL CO. 


PLAINFIELD, N."J. 


Manatvctwre"® Metal Working Machine Tools, 


RADIAL DRILLS, 
PLANERS, LATHES, DRILL PRESSES. 


HIGH GRADE TOOLS, heay 
and werful, from LATES 
and BEST DESIGNS. 


Manning, Maxwell & Moore, 


SALES AGENTS 


& 113 LIBERTY ST., NEW YORK. 


424 Telephone Building, PrrrssurGH, Pa Santh Canal Street. Cricaco, ILL. 


The LODGE & DAVIS 


DESIGNERS AND BUILDERS OF 
STANDARD ENGINE LATHES, PLANERS, MILLING 
MACHINES, DRILL PRESSES, SCREW MACHINES, 
MONITOR LATHES, SHAPERS, BOLT CUTTERS, 
ETC. 


WORKS: 
CINCINNATI, O., U.S.A. 


NEW YORE: [10Liberty St. CHICAGO: 68-70S. CanalSt. 


BOSTON : 36 Federal St. ST. LOUIS : 720 N. 2d St. \ 


lease mention The Engineering Magazine when you write. 
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MACHINE SHOP EQUIPMENT 


WM. SELLERS & CO., 


INCORPORATED, 


Fa. 


—MANUFACTURERS OF 


” Improved Machine Tools for Working Iron and Steel, 
Igy High Speed Power Traveling and Swing Cranes, 
Injectors, Turn Tables, Shafting, &c., &c., 

‘Testing Machines, Smokeless Mechanical Stokers. 


MORSE TWIST DRILL & MACHINE co.,. New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucas, 


Saps and Dies, Drill Grinding Machines. and Special Tools 


Catalogues on application. 


Orrice Factory :-—-COR. LAKE & KIRTLAND STs, CLEVELAND, OHIO. 
Sacesroows > —-99 READE ST.. NEW YORK; 85 QUEEN VICTORIA ST., LONDON, ENGLAND. 


THE STANDARD TOOL CoO., Cleveland, Ohio, 


Manufacturers of STRAIGHT- LIP INCREASE 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS 

SPRING COTTERS AND FLAT SPRING KEYS. 

METAL and oop TO 


OLS 


MORTISERS, 

LATHES, FORMERS, CH ERY. 
CIRCULAR SAWS and A InN 
ADIN Stock all the 

Foot Power 


LEADI NC PRICE! 4" 
vive VERY LOW PRICES! 
Send 4 cents for large Illus R ICE og: Manufacturers of Set, Cap 
THE WILKINSON CO., and Machine Screws, Studs, ete 

83 Randolph St., Chicago. 


BARNES’ “STOW FLEXIBLE SHAFT CO., 


UPRIGHT DRI; LS FREDERIC SCHOFF, PROP. 


26th and Callowhill Sts., 
PHILADELPHIA, PA. 
Manufacturers of 
Complete line, ranging 
from our New Friction 
Disk Drill, for light work 


FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 

to 42-inch Back Geared, 

Self Feed Drill. 


TAPPING, REAMING 
BORING MACHINE 

Also Tools for Emery Wheel Grind- 
ing, Metal and Wood Polishing. 
Cattle Brushing and 
Clipping. 
Builders of 
Special Machines for 
2 Railroads, Bri 

fand Boiler M 
Contractors, &o, 


= Prices. 


W. F. & JOHN BARNES CoO., 


| 
Send for Catalogue and | 


953 Ruby Street, Rockford, Ill. | 


Please mention The Engineering eae when you write, 
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MACHINE SHOP EQUIPMENT 
NILES TOOL WORKS, 
FLAMILTON, OFIO. 


MACHINE TOOLS. 


COMPLETE EQUIPMENTS FURNISHED FOR RAILROAD, CAR, 
LOCOMOTIVE AND MACHINE SHOPS. 
LABOR SAVING MACHINERY OF THE MOST 
ADVANCED TYPES. 


WEW YORK, PITTSBURGH, CHICAGO, 
136 & 138 Liberty St. Lewis Block Phenix Bia 


hing and Shearing Machinery 


Boiler Punches 


Gate Shears. 
Punching and 
Angle-lron Shears. 

Multiple 
Bar-lron Shears. Punches. 

Automatic Spacing and Punching, 

of all Sizes. 
= ati. ' BELT AND STEAM DRIVEN. Write for Circulars 
THE LONG & ALLSTATTER CO., 
Heavy Double Machine. HAMILTON, OHIO, U.S.A. 


© B. ROGERS & CO., Norwich, Conn. 
MAKERS OF 
High Class Wood-Working Machinery. 
FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 
WAREROOMS : 
109 Liberty St., New York. 
94 Pearl St., Cor. High, Bostea, 
26 & 28 West Randolph 8 
Chicago, Il. 
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Please mention The Engineering Magazine when you write, — 


(2 JONES & LAMSON MACHINE CO., 


= SPRINGFIELD, VERMONT, U.S. A. 


Capacity 2 in. 
diameter, 


24 in. long. 


2x24 Flat Turret Lathe. 


HEAVY SLAB MILLING MACHINES. 
(eo inch by 60 inch by 12 feet. 
15 of * 
PATENT CUTTERS, 
SPECIAL MILLING MACHINES DESIGNED. 


The Ingersoll Milling Machine Co. 


ROCKFORD, ILL., 


U.S.A 


PATENTED DECEMBER 24, 1559. 


Write fc full infe mation, photo graphs and pric eS. 


HIGH CLASS ENGINE LATHES, 


With NEW and VALUABLE EATRES, 

MADE ONLY 

THE. BRADFORD MILL CO. wari 

New Yorx : GARVIN MACHINE CO., Cana. & Laiaut Ste. 


POWERS 


& 
AUTOMATIC 


‘ x =... T 
Machine. 
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MACHINE SHOP EQUIPMENT 


—— BALTIMORE,MD.« 
MANUFACTURERS AND DESIGNERS OF AL 


HEAVY MACHI 


REQUIRING FIRST CLASS WORKMANSHIP AND 


oN HE? NG? 
MACH BeaNeD GEARING, 


WHITE 
WH wiFERTILIZER WORKS, 
eee FLOUR MILLS, BRASS, COPPER 
MILLS, CABLE an¢MARINE RAILWAYS. 


‘POOLE LEFFEL TURBINE WATER 


The TOLEDO MACHINE AND TOOL CO., 


MANUFACTURERS OF 
POWER PUNCHING PRESSES, DROP PRESSES TRIMMING 
PRESSES STAMPING PRESSES, RIVETING PRESSES, 
EMBOSSING PRESSES, PRESSES WITH AUTOMATIC 
FEEDS. COMPLETE OUTFITS FOR CAN MAKING. 
SPECIAL MACHINERY, ETC. 


By - _ Die Forgings to Order. ....SEND FOR CATALOGUE. 
STAR TOLEDO, Oo. 


Fa ARMSTRONG PATENT LATHE AND PLANER TOOL. 


Guaranteed to Save Its Cost in 30 Days. 
OVER 30, ae ALREADY IN USE. 


circ to 


ARITSTRONG BROS. TOOL 60. 


70-S0 Edgewood Ave., Chicage. 


STARRETT’S FINE 


Drop 
Hammers. 


Simple, Durable, 
Efficient 


The HAMMER is mode of FOR. 
GED WROUGHT IR 


The UPRIGHTS are made ot 
Wrought Steel. 


. Skilled mechanics prefer them. 
Merrill Bros, Live dealers sell them. Send 


Manufacturers of Drop Hamme ‘ > 
Turnbuckles and Parallel for Catalogue 


Kent Ave. & So, 11th St. 
BROOKLYN, N. Y. / ‘tarre (t 
ATHOL, MASS., U.S. A.‘ 


Fiease mention The Engineering Magazine when you write, 
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THE CANTON STEEL ROOFING CO., 
CANTON, OHIO. 


g HEAVY GAUGE For Mills, Mines, Factories 
Gaivanized and Black Pipe. Abattoirs, Etc. 
WRITE FOR PRICES. 
‘ 


The “Taylor Old Style” Brand. 


The Heaviest Coated Roofing ‘ HARDWOOD FLOORS. 
Tin Made. . Wood Carpets, 
Specially adapted for Passenger 
aches, Locomotive Cabs, Freight Parquet Floors, 
iF Cars Round Houses, ete. Rug Borders. 
¥ Each sheet made by hand—dipped 
in open pots of metal—the same SEND FOR BOOK OF DESIGNS. 
t as in 1830. No machinery or rolls 
to squeeze off the t E. B. MOORE & CO., 
ai j ing N. & G. Taylor Co. 48 and 50 Randolph Street, 
Sole Manufacturers, ~ CHICAGO, ILL. 
i in. ESTABLISHED 1810. Philadelphia. 
SUPERIOR Graphite Paint 
A For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 
si Warran‘ed not affec'ed by heat, cold, salt brine, acid fumes, smoke or chemicals. 
Detroit Graphite Mfg. Co., 


i) BUCK LEA D —2est and Most Durable White Paint Manufactured. 
‘ PEERLESS COLORS FOR MORTAR. 


} SEND FOR CIRCULARS AND CATALOGUE. 

SAMUEL EF. FRENCH co., 

; Painters’ and Builders’ Supplies, 

) ESTABLISHED 1844. PHILADELPHIA, PA. 


iif Best in the World. 

i Only one quality. 

All Guaranteed. 
.CO. ON THE BOTTOM. 

Catalogue Free G0., Box R, 


The Engineering Magazine is very instructive as well as 
entertaining. 


FRANK DAVIS, Arcuirect, 
Baltimore, Md. 


Please mention The Engineering Magasine when you write, * 
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RITER & CONLEY 


IRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTION. 


Steel Frames, Roofs and Buildings, Coiumns and Girders, 
Oil Tanks and Refineries, Biast Furnaces, Steel Works, 
Boilers — All Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging —shipes. 


RITER & CONLEY, Pittsburgh, Pa. 


New York Office: (Taylor Building) 39 & 41 Cortlandt Street. 


WROUGHT IRON BRIDGE CO. 


Bridge - and - Structural 
int 


Mississippi River Bridge—centre spans each 456 feet. 


A Winter’s Experience 


shows the defects of the Heating Apparatus. If your Hot Water 
Heater failed you in any way the past winter, or made your coal 
bill too large, we want to correspond with you. Or if you are think- 
ing of putting in a Heater for the first time, we can be of service to 
you. Our Hub Hot Water Heater is original in principle, works 
where others fail, and seven years’ use has demonstrated its supe- 
riority. We can put you in the way of getting one of these Heaters, 
no matter where you iive. If you have made up your mind to 
purchase some other kind, you may modify your opinion after 
reading our pamphlet, which will be mailed free on application. 


Smith & Anthony Company, 
Manufacturers of Heating and Cooking Apparatus, 
48 to 54 Union Street, Boston, Mass. 


EMPIRE FIRE-PROOFING CO., 


Manufacturers and Contractors for every description of 


Hollow, Solid and Porous T | L E For Fire-Proof Buildings 


Pittsburgh Office: No. 814 Carnegie Building. 
Chicago Office: No. 1303 Monadnock Block, Cor. Jackson & Dearborn Sts, 


ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, ete. 
Porous Terra-Cotta, Fire-Brick, etce., ete, 
Works, MAURER, N. J. OFFICE AND Depot, 420 EAST 230 STREET, New Yorn. 
Send for 1894 Catalogues on “ Fireproofing and Fire-Brick.” 


Please mention The Engineering Magazine when you write 
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The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings 44 Art Metal Work in Wrought and Cast Iron, 
Bronze, Brass and Aluminum > Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt Hh Special Designs. 


Submitted 


WHEELING GORRUGATING CO. Np 
ROOFING MANUFACTURERS O! 
TIN AND TERNE PLATES.. W 
SLATE CORRUGATED IRON-— aa 
GALVANIZED AND BLACK SHEETS. 
Fire-proof, beautiful, durable, Steel and Tin Roofings. ; é 
and healthful, Patent Continuous Steel Ceilings. 
Architectural Sheet Metal Work of all kinds.. 
less than shingles, tin or iron, WRITE FOR CATALOGUE. 
New York Office: No. 83 Fulton St. 
about Slate. Sent free. Offices and Warehouses: CHicaGo AND Sr. Lovuts. | 
Main Office and Works: Wheeling, W. Va. 
is 
Slatington Slate Syndicate, When you wish to buy a agi 
SLATINGTON, PA. STEAM OR HOT WATER By: 
James L. Foote, Manager. HEATING PLANT, 
| send fora catalogue of 
DUNNING DOILER. id 
We also make 
Watch Page 24. Steam Engines, Boilers and Machinery 
NEW YORK CENTRAL IRON WORKS CO. A 
94 t xchange Street, Geneva, N. Y¥. 


M.J. O'DONNELL & Co. 


MANUFACTURERS AND BUILDERS OF 


Hydraulic, Steam and Electric Passenger 
and Freight 


ELEVATORS. 1h 


34, 36 & 38 COLUMBUS STREET, 
ELECTRIC ELEVATOR ENGINE. CLEVELAND, = @ OHIO.. 


pI. i 


OF EVERY DESCRIPTION. 
SSEND 76" CATALOGUE. ie 


Please »ention The Engineering Magazine when you write. 
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DETROIT, MICH. 


Heating and Ventilating Engineers. 


Estimates Promptly Furnished. 


Best in USE 


HEATING AND 
Supe.vyina HoT 
WaTER. 


Heating of Churches, Schools 
and Large Buildings and 


ALL STEEL. 


OFFICES IN 


Boston, Philadelphia, New York, 
Chicago and London. 


E. H. SEXDGWICK 
Treas. anD GEN. Mar 


THE 
STURTEVANT: 
BLOWER 


ALL SIZES AND STYLES FOR EVERY POSSIBLE DUTY. 
@*@SEND FOR CATALOGUES.0@ 


34 Oliver Street, Boston, Mass. 

«31 Liberty Street, New York, N. Y. 
135 North Third Street, Phila., Pa. 
16 So. Canal St., Chicago, Ill. 


75 Queen Victoria Street, London, E. C., Eng. 
2t West Nile St., Glasgow, Scotland. 

38 Wilhelmstrasse, Berlin, Germany. 

2 Kungsholmstorg, Stockholm, Sweden. 


THE BEST EXPANSION TANK 


IN THE WORLD. 
ANTI-WASTE EXPANSION TANK. 


SELP-FPILLING, DURABLE AND INEXPENSIVE,... 


MANUFACTURED BY HEPE, KOVEN 


Orrice: 18 Spruce St., New YORK. 


Works: JERSEY CiTy, N. J. 
Please mention The Engineering Magazine when you write, 


FOR ALL PURPOSES 


NO COILS OR FLUES. 
ALL SIZES. 


N.S. BOUTON Pres. 
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UNITED STATES HEATER CO. 
Pree CHICAGO — NEW-YoRK — BOSTON. 


<e 


FOR STEAM— 
200 


«American.’’—*‘Modern.”’ 
«‘Florida,’’ Jr.—Little «‘Florida.”’ 


LARGEST MANUFAC 
|-TURER OF STEAME 
HOT WATER HEATING 
APPARATUS == 


RADIATORS 
PIDE-FITTINGS 


AGO 


««Spence.’’—*‘Perfect.”’ 
Tropic.’’—«‘Tropic,”’ Jr. 


20 «Advance.’’—«Little Giant.”’ ) 
TYPES. Little 
—FOR HOT WATER. 


STEAM AND WATER HEATING APPARATUS 


For Public Buildings, 
Fs Residences, etc. 


OUR SPECIALTIES..... 
eH Mercer, Mills, Gold and Cottage Steam and Water 
Heating Boilers. Adapted for Hard or Soft Coal 
~2 and Wood Burning. 
» The Royal Union, Union, Champion and Imperial Water 
and Steam Radiators. 
Gold’s Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH CO., 


.. 0” WESTFIELD, MASS. Send for Circular. 


Please mention The Engineering Magazine when you write, 


FOUNDRY: 133-135 Centre St., New York. 
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MISCELLANEOUS 


‘FISHKILL CORLISS” ENGINE. 


THE MOST EFFICIENT AND ECONOMICAL POWER IN THE WORLD. FOR 
$ CLOSE REGULATION AND NOISELESS OPERATION IT HAS NO EQUAL. 
FISHKILL LANDING MACHINE Co., 
FISHKILL-ON-THE-HUDSON, N. Y. 


WE BUILD A SUPERIOR are 


_ oF PIPE THREADING 
AND CUTTING-OFF 
MACHINES, Hand or Power 


Also 


STOCKS AND DIES. 


Send for Catalogue. 


ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. 
New York Office, 139 Centre St. 


No, 3 Machine, 


FROM 10 TO 2,000 LBS, WEIGHT. 


ponaeeee. Hundreds of testimonials showing 

F. E. CANDA these castings have proved the most sat- 

vice-Presioeny. isfactory and economical for all purposes 
requiring strength and durability. 


“~" GHROME STEEL WORKS, 


J. G. DUNSCOMB, 


Treasurer. Kent Ave., Keap & Hooper Sts., Brooklyn, N. Y. 


Is just what you want for Steam and 
Hot Water Heating. It has advan- 
tages over any other boiler on the 
market. Send for our Book, ‘* Mod- 
ern House Heating,’’ and investi- 
gate for yourself. Free on appli- 


-% cation. 


Chicago, Boston, Mass. 
Please mention The Engineering Magazine when you write, 
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STANDARD BRANDS: 
NICHOLSON. 
GREAT WESTERN. 
F. (EXTRA FINE). 
AMERICAN. 


FACTORIES AT 
PROVIDENCE, R. I. 
BEAVER FALLS, PA, 
PAWTUCKET, R. I. 


METAL WORKING MACHINERY, 


NEW AND SECOND HAND. 


Over 600 Machines in Stock. 
Send for Latest List. 


Prentiss Tool and 


Supply Company, 


62-64 So. Canal St., Chicago. 15 Liberty St. New York. 


INSULATED WIRES AND CABLES. 


TRADE MARK. 


THE OKONITE COMPANY, Ltd. 
WILLARD L. CANDEE, } Managers Geo. T. MANSON, Gen. Supt. 
H. DURANT CHEEVER, } W. H. HopGins, Secy. 


13 Park Row, NEW YORK. 


WATER TUBE BOILER. 


“THE BEST BOILER IN THE WORLD AND THE CHEAPEST.PER . 


SQUARE FOOT OF HEATING SURFACE. 


OVER 100,000 H. P. IN USE. 


SEND FOR CATALOGUE AND © REPORTS OF TESTS. 


THE HAZELTON BOILER CO., 


Sole Proprietors and Manufacturers, 
GENERAL OFFICE: 


716 East 13th St., NewsYork, U.S.A. 


Cable Address : “ Paila,””. New Vork Telephone Call, 1229 18th St., New York. 


Please mention Th 
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LI DGERWOOD ~ 
CAB LEWAY 


Manufactured Under 
Twenty-One Patents. 


AERIAL DUMP. 
(PATENTED. ) 


Hoist and convey loads 
up to 20 tons. Spans up 
to 2,000 feet. Designed 
with special reference 
to the demand of con- 
tractors. 


FOR THE 
CONSTRUCTION OF 


DAMS, PIERS, 
WALLS, SEWERS, 
CANAL EXCAVATING, 
ETC, —> 


ENDORSED AND USED by the 
United States Government, and prom- 
inent Engineers and Contractors in all 
parts of the United States. 


LIDGERWOOD 
CABLEWAYS 
are now inuse 


in the con- 
struction of the Chicago 
Main Drainage Canal. 


A very important feature is the patent Aerial Dump which permits of load being 
dumped automatically in mid air. 


OVER 125 LIDGERWOOD CABLEWAYS 


SOLD AND ERECTED. 


Send for our latest book 
* Contractors’ methods em- 
on the great Chicago 
rainage Canal.’ 


96 Liberty St., New York. 


Old Colony Building, Chicago. 


Please mention The Engincering Magazine when you write 
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BROWN HolsTING & CONVEYING MACHINE Co. 
CLEVELAND, O., U. S. A. 


NEW YORK OFFICE, GENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO,!ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect machinery for handling ore, coal, etc., from vessels, docks 
and cars. Sole makers of 
THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL, 

The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 

DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Seif- 
Dumping Buckets, Friction Clutches, etc. 


THE STIRLING 
SAFETY BOILER. 


No cast Metal. No flat surfaces, 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every part 


THE STIRLING co., 
Gen’l Offices, Pullman Building, 


AMERICAN TOOL AND MACHINE CO., 
. 802 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


ABLE FRICTION CLUTCH.” 


MARIO STEAM SHOVEL 


MARION, OHIO, 
Manufacturers of a full line of 


Steam Shovels, Ballast Unloaders, 
Dredges and Ditchers, 
SUITAGLE FOR ALL CLASSES OF WORK, 
Our machinery is in use in all parts of the United Stat nd ¢ ] 
ind in many foreign ountric Results are wh arch et 


tions é and statement ure 
, aim for 


EDWARD SMITH & CO., 


Structural Varnish Makers and Color Grinders, 
45 Broadway, New York. P.O. Box 1780. 


Paint). 
Metal. 


For Bridges and all 
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The Maton Steam Shnvel Center Street, 


COMPRESSED AlR— 


cation of same ite, is illustrated 
n Catalogue "No of the 


CLAYTON AIR COFMPRESSOR WORKS, 
26 Cortlandt Street, New York. 
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ground specially to your order. 
Strict adherence to formula guaranteed. 


Harrison Bros. & Co., 
Philadelphia, 
Chicago, 
New Orleans, 
New York. 


IMPROVED TRANSITS ac Worlds Pairs All kinds of 
AND LEVELS eer ey Surveying and Drafting instruments and 
s 
UEEN & CO,, Ii. 
220 p. Illustrate ogue mailed Q Cc 
sad. is mentioned, N.¥. OFFICE, 116 FuLTONST. PHILADEL?HIA. 


free ONLY if th 


MOST EFFICIENT APPARATUS 
—— 


ELECTRIC - LIGHTING 


——_AND—— 


Transmission of Power. 
SHAWHAN-THRESHER ELECTRIC CO., 


DAYTON, O., U.S.A. 
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The VULCAN IRON WORKS CO., 


TOLEDO, OHIO, 
Steam Shovels. 


Qur “LITTLE GIANT.” 


SEND FOR CATALOGUE. 


See next issue of this Magazine 
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PUBLISHER’S ANNOUNCEMENT. 


Terms :—$3.00(or 12s 6d.) a year in advance. Booksellers and Postmasters receive subscrip- 
tions. Subscribers may remit to us in P, O. or express money-orders, or in bank checks, drafts, or 
registered letters. Money in letters is at sender’s risk. The date to which each subscription has been 
paid appears, with the address, on the wrapper enclosing each number of the Magazine. 

Special Notice:—The publishers must be notified by letter when a subscriber wishes his 
Magaziné discontinued. Allarrearages must be paid. 

Bound Volumes:— Containing the numbers for six months), in half Morocco, $3.00; half 
Russia $2.75; half American seal, $2.75: full sheep, $2.75 ; cloth, $2.50. Back numbers will be exchanged, 
if in good condition, for corresponding bound volumes in half Morocco for $1.50; half Russia, $1.25; 
half American seal, $1.25; fullsheep, $1.25; cloth, $1.00 per volume (six numbers); subscribers payin 
charges both ways. Postage on each volume 3a cents. All numbers sent for binding should be easked 
with owner's name. Volumes end with March and September numbers. 


Advertising :—The rates for advertising will be quoted on application. 


THE ENGINEERING MAGAZINE CO., 


§_ Cable address: 
{ Palnud. New York. Times Building, New York, U. S. A. 


AUTHORS AND Papers THIS MONTH. 


HORACE WHITE (Afoney and Banking)=Born in Colebrook, N. H., in 1834; his 
family soon removed to Wisconsin, and he graduated at Beloit College in 1853. He was for 
many years connected with the Chicago 7rz/une, and from 1864 to 1874 was its editor-in-chief. 
In 1881 he became one of the editors of the New York Lvening Post. He has long paid 
especial attention to financial subjects. 

ALBERT WILLIAMS, JR. (Av /nteresting Chapter in Speculative History) = Born in San 
Francisco in 1852; graduated from Phillips Academy, Andover, 1868 ; from Princeton, 1872; of 
which institution he is a fellow in experimental science ; took a special course at the Columbia Col- 
lege School of Mines, 1872-73 ; has had wide practice as a mining and metallurgical expert in 
various districts of this country and Mexico; formerly chief of the division of mining statistics and 
technology of the United States Geological Survey, organizing that service and publishing the 
annual reports from 1882 to 1885; organized the Michigan Mining School at Houghton, 
1886-87 ; as a writer on scientific, technical and economic subjects has contributed largely to the 
scientific and technical press during twenty years. 

FRANKLIN LEONA D POPE ( 7he Distribution of Electric Power at Nigara)=Vorn 
1840, at Great Barrington, Mass. ; entered the service of the American Telegraph Company at 
that place in 1857, and learned both the Hughes printin 
he was employed in the office of the Scientific American ; in 1865 he was appointed an engineer 


g, and Morse telegraph systems; in 1860 
on the staff of Col. Chas. T. Bulkley, and was er gaged in an exploration in British Columbia and 
Alaska for the Collins Overland Telegraph until 1867; was editor of the Ze/eyrapher in 1868 ; 
engaged in the business of electric railroad signals soon after, and made many important inven- 
tions in that field ; was for several years patent attorney and expert for the Western Union Tele 
graph Company, and relinquished that position to engage in similar work on his own account ; in 
1884 he also assumed editorial management of the Electrician and Electrical Engineer, which 
afterwards became the weekly A/ectrical Engineer ; author of ‘* Modern Practice of the Electric 
Telegraph,’’ now a standard work. Mr. Pope practiced for many years as electrical expert in 
some of the most important patent controversies. His recent death in the old homestead at 
Great Barrington,—the result of an electric shock while adjusting a transformer in the cellar of 
the mansion, was announced in our November number. — He was at work on the article printed 
in this number at the time of his death. 


ROBERT H. THURSTON (Aim and Scope of the Engineering Colle,es)—=Was born in 


Providence, R. [., October 25, 1839; was graduated from Brown University, 1850, 
from which he received the degree of LL.D.; was for ten vears in the United 
States Naval engineers; was in active service throughout the war; assisted in organizing 
the Stevens Institute of Technology, and was for fourteen years professor of engineering there ; 
ack epted in 1885 his present position of director of the Sibley College of Mechanical Engineering 
at Cornell University ; first president (1880-82) American Society of Mechanical Engineers ; is 
a member of many other learned societies; has written much on the steam-engine and other 
subjects. 

DR. CHARLES E. EMERY ( 7ke Bearing of Shop Practice) = Born March 29, 1838, at 
Aurora, N. Y.; practiced land surveying and learned the use of tools in a shop in youth ; during 
the war in Engineer Corps of the U. S. Navy, participated in engagements on the Mississippi 
river and in operations off Charleston, and subsequently on experimental duty in New York till 
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PUBLISHER'S ANNOUNCEMENT. 


close of war; consulting engineer of the U. S. Coast Survey and U. 5. Revenue Marine services 


for about 21 years, and made experiments with compound and non-compound engines published 


all over the world ; honorary degree of Doctor of Philosophy conferred soon after ; built the plant 
of the Steam Company in New York—cost nearly $2,000,000, resigning in 1557 ; at present 


practicing as consulting engineer and as expert in cases relating to the condemnation of water 


power and important patents suits; juror of group XX,Cent nnial Exhibition, prime movers and 

motors of all kinds, and a judge in the Department of Electricity of the ¢ olumbian Exposition. 

ALEXANDER EWING OUTERBRIDGE, JR. ( Value of Manual Training Schools) 
educated at Episcopal Academy and by private tutor in analytical 


Born in Philadelphia, 1550; 
lemy 1868-60; appoin 


chemistry; lectured on physics and taught English bran hes at Episcopal * ca 
ted assistant in assay laboratory of United States Mint, Philade Iphia, 1869 ; appotnte d Commissioner 
to Centennial Exposition, representing ‘ olonies of British Guiana, 1876; invented and tested at 
aratus forsaving volatilized bullion, which was fully endorsed 


United States Mint, Philadelphia, an apy 
and recommended for adoption in official letters of the late Prof. James C Booth, then ** melter and 


ind the late Wm. E. DuBois, then ‘* Chief Assayer,’’ 1579 ; trans! rred to Mint at New 
(rleans to organize Assay | epartment 1579 ; re signed from Mint 12 years later to accept position as 
Metallurgist and Experimentalist at car wheel works of A. Whitney & Sons, Philadelphia 1551 ; ap 
International Electrical Exposition Philadelphia 1555 ; 


refiner,”’ 


pointed member of board of examiners ol 


:warded the John Scott Legacy medal and premium by the city of Philadelphia on recommendation 
of the Franklin I tute fur wery of process of casting molten metals on carbonized fabrics 


obtaining replicas thereof, 1887; resigned from car wheel works and accepted a similar 


und 
position atn chine tool works of Wm. Sellers and Co. incorporated 1555 Hlas beena voluminous 
contributor to scientific and technical publications of first rank ind has delivered addresses before 
FLOYD DAVIS, E. M., Ph. D Wi Born May 29, 
18<0, at Ithaca, N. Y.; educated at M iri | versity, Ohio State University, Cornell Univer 
ty Johns Hopkins | versity : formerly a Professor in the Virginia Agri tural and Mechani 
cal Colle Drake University of W nsin, and President of the New Mexico School of Mines, 
ir Stat mist of lowa for several year Professor Lia home is at Des Moines, 
lowa, ' nd cor t lemist lle has | wide experience in his pro- 
fe n, and | n tudy of the selection and purification of water supplies, having 
il mor t thousand west water I] is the uthor of Davis’ Handbook on 
ble W nt t eading é In 1891-92, he pre 
ed ! Ma ! 
SAMUEL WARD STANTON Tyansatlan Born January 
I New ‘fh. t f th Samuel Stanton, of the ship building firm 
iW t ume | f shipping inal .S mid, New York, in ISQL; 
‘ Wor Colum n | sit (hicag 
{ rawing mer f | ted Stat t Ipresent; | | 
VALLACE, M. Am (| ) Mr 
\\ 101 mportant 1 road nstru n and eng ( g works In 
\ ted St during t t twenty yea und ! ‘ 
t ( M ippi Valley R. 1 In these 
enteen ditler my the | ois Central R. R. system, 
m Da to | ! r entering ten diitere States. Mr 
\ | lt nten bir t 
t but t fort ! tically th erel 
te 1 e pl nting t tter simple ar mpr 
m be of great ue to Investor railroad propert 
te 
Born in Ashfield, M i 
a8} I I TH in Spr eld, Ma in 1862 
“0 n hitectur publi ed 1572 
t { \ 1] r of Bost 
t \ 1 sent mer e ar 
urdner, Springt 
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MISCELLANEOUS 


ELD QATTLE GUORD. 


The most efficient stock turner 
yet devised. 
SIMPLICITY ITSELF. 
Only 4 pieces to a complete 
guard. No preparation of 
track needed. 


Is noiseless. Will not rust out. 
Therefore the most economical. 


SHEFFIELD CAR CO., wees. TAREE RIVERS, MICH., 5. A. 


127 Fulton and 42 Ann Streets. 


BRANCHES: 111 Madison St., CHICAGO, 
708 Locust St., ST. Lou!IS. 


Drawing [laterials,= 
— Surveying Instruments. 


The hams and Best Assorted Stock in this line. 
The Most Complete Catalogue. 
All Goods Warranted. Catalogue on Application, 


DO you KNOW THE VALUE OF 
PurRE, SOFT, TICONDEROCA CRAPHITE 
FOR LUBRICATING? 


We shall be glad to send you a pamphiet containing scientific and practica 
nformation of interest and value. It is sent free of cost with sample 


of sraphite. JOS. DIXON CRUCIBLE CO. JERSEY CITY, N. J 


NICKEL ROOFING 


Grain--for Anodes, German-Silver & Steel. 


NICKEL-OXIDE FOR NICKEL SALTS. SLATE 


THE CANADIAN COPPER CO., 


201 PERRY-PAYNE BLDG., CLEVELAND, O, Fire-proof, beautiful durable, 

I consider THe ENGINEERING in for 

¥ church or pul buildin ind costs 

MaGazineE the finest publication Be 

§ Price List. It's full of information 


I know of. It is of great value | { aboutSlate. Sent free 


in many ways in keeping up 


Slatington Slate Syndicate, 
with the times. SLATINGTON, PA 
| James L. Foote, Manager. 


ISAAC RICH, 
Ass't Eng’r N. Y., N. H.and H.R.R., 


Somerville, Mass. | SEE PAGE 24. 


Piease mention The Engineering Magazine when you ute. 
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Perforated Metals 


Economy. 


STEAM HEATERS, For SCREENING Purposes and other uses. 
WATER HEATERS, 
COMBINATION HEATERS, 
WARM am HEATERS, 

| FOR 
Residences, 
Churches, 
Schocis. 


20 patterns, 
for ali fuels 
and all 

conditions. 


COMBINATION STEAM AND AIR HEATER. 


ADDRESS FOR CATALOGUE, 224 to 240 North Union Street, 
J. F. PEASE FURNACE CHICAGO, ILL., U. S. A. 
Syracuse, N. Chicago, ill. EASTERN Office, 284 Peart St., NEW YORK 
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The Engineering Trades. 


Alphabetical Index, Page 17. 


Acid Works 

Ph »sphor-Bronze Smetting Co., Phila., 
WheelerCondenser & Eng. Co. ‘ee ‘ortlandt gt N.Y. 
Air Compressors. 

E 1w. P. Allis Co., Milwaukee, Wis. 
M, 0, Bullock Mfg. Co., IL. 
sm Air Compressor Works, 26 Cortlandt St., 


Fraser & Chalmers, Chicago, am. 

Guild & Garrison, Brooklyn, N. 

tngersoll-Sergzeant Drill Co., 26 ¢ ‘ortlandt St., N.Y. 

Baidlaw-Dunn-Gordon Co.. Cincinnati, Ohio. 

New York Air Brake Co., 66 Broadway, N. Y. 

Norwalk [ron Works, South Norwalk, Conn, 

Rand Drill Co., 23 Park Place, N. 

Sullivan Machinery Co., Chicago, Til. 

Walker Manufacturing ‘to., Cleveland, Ohio. 
Anti Friction Metals. 

Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 


Architectural l|ron. 
Addyston Pipe and Steel Co., Cincinnati, Ohio 
Berlin Iron Bridge Co., East ‘Berlin, Conn. 
Riter 7 Conley, Pittsburg, Pa. 
The Continental [ron Works. Brooklyn. N V 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago, Ill. 
Wrought Iron Bridge ‘'o., Canton, Ohio. 
Architectural Sheet Metal Work. 
Canton Steel Roofing Co , Canton. Ohio 
Wheeling Corrugating Co., Wheeling, W. Va. 
Asbestos Cement. 
Manville Covering Co., Milwaukee, Wis. 
Asphalt Cement and Felt. 
Warren Chemical and Mfg. Co., 27 Fulton St.,N. Y 
Automatic Water Tanks. 
Automatic Water Tank Co., 143 Liberty St., N. Y. 
Ball Nozzles. 
American Ball Nozzl+ Co., 837 Broadway, N. Y. 
Ballast Unloaders, 
Marion Steam Shovel Co., Marion, Ohio. 


aths, 
Standard Manufacturing Co., Pittsburg, Pa. 
Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Belting. 
Home Rubber Co., Trenton, N. 
Main Belting Co., Philadelphia, P 


Manhattan Rubber Mfg. Co., 64C ortlandt 8... ¥. 


New York Belting & Packing © o., Ltd., New York. 
Belt Lacing. 
Bristol Co., Waterbury, Conn. 
Blacksmiths’ Tools. 
Boiffalo Forge Co., Buffalo. N. Y. 
Merrill Bros., Brooklyn, N Y 
Blast Furnaces. 
Maryland Steel Co., Sparrows Point, Md. 
Blowers, 
Buffalo Forge Co., Buffalo, N. Y. 
Connersville Blower Co., Yonnersville, Ind. 
Fraser & Chalmers, Chicago, Il. 
Boilers, 
American Well Works. Aurora, TIl. 
Atlantic Works, East Boston, Mass. 
Kaw P. Allis Co., Milwaukee, Wis. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Colorado Tron Works, Denver, Colo. 
Buckeye Engine Co., Salem, Ohio. 
H. E. Collins & Co., Pittsburg, Pa. 
Continental Iron Works. Brooklyn, N. Y. 
Earle ©. Bacon, 26 Cortlandt %t N.Y. 
Fraser & Chalmers, Chicago, Hl. 
The Hazelton Boiler Co , 716 KE. 13th St., New York 
Heine Safety Boiler Co., St. Louis, Mo. 


Maryland Steel Co., Bee irrows Point, Md. 
Mundy, J. 8. Ne swark, J. 
Pittsburg Locomotive Works, Pittsburg. Pa. 
Riter & Conley, Pittsburg, Pa. 
Southwark Foundry and Machine Co., Phila., Pa, 
Stirling Co., Chicago, Ill. 
Robt. Wetherill & Co , Chester, Pa. 
Boiler Compound, 
Geo. W. Lord, Philadelphia, Pa 


Boiler Fronts and Fittings, 
Reliance Gauge Co., Cleveland, Ohio. 
Riter & Conley, Pittsburg, Pa. 
Vulcan Lron Works, Toledo, Ohio, 


Boiler Inspectors. 
Hartford S. B. 1. & Ins. Co., Hartford, Conn. 


Boring Machines. 
Fitchburg Machine Works, Fitchburg, Mass. 


Bolts, Nuts, and Washers. 
Milton Mfg. Co., Milton, Pa 
Bricks. 
Empire Fire-Proofing Co., Pittsburgh, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
Pittsburg Terra Cotta Lumber Co, P ittsburg, Pa. 
Bridge Builders. 
F.C. Austin Mfg. Co., Chicago, 111. 
Berlin lrov Bridge Co., East Berlin, Conn. 
The Continental Iron Works, Brooklyn, N. Y. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co , Carton, Ohio. 
Brick and Tile Machinery. 
F. D. Cummer & Son Co , Cleveland, Ohio. 
Harrington & King Perforating Co., Chicago, Ill. 
Jeffrey Mfg. Co. Columbus, Ohio. 
Building Materials. 
Berlin Lron Bridge Co., East Berlin, Conn, 
T. H. Br oks & Co , Cleveland, Ohio. 
Canton Steel Koofing Co., Canton, Ohio. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Edward Smith & Co., 45 Broadway, New York. 
Empire Fire- Proofing Co., Pittsburgh, Pa. 
Gummey, MeFarland & Co., Philadelphia, Pa, 
Harrison Bros & Co., rt hiladelphia, Pa. 
Henry Maurer & Son. 490 FE. 2%d St., N. Y. 
James L Foote, Slatington, Pa 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Maryland Steel Co., Sparrows Point, Md. 
M Iton Mfg. Co., Milton, Pa. 
N. & G. Taylor Co., Philadelphia, Pa. 
Pittsburg T- rra Cotta Lumber Co, Pittsburg, Pa. 
Riter & Conley. Pittsburg, Pa. 
Standard ‘aint Co, 2 Liberty St.. 
Warren Chemical and Mfg. Co , 
Wheeling Corrugating Co., Wheeling, w. 
Winslow Bros. Co., Chicago, Til, 
Wrought Iron Bridge Co., Canton, Ohio. 
Cable Railways. 
Robert Poole & Son Co., Baltimore, Md. 
Cable Railway Driving Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Hl. 
Robt. Wetherill & Co., Chester, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 
Cables, Electric and Submarine. 
Eastern Electric Cable Co., Boston, Mass. 
General Electric Co., 44 Broad St., N. 
The Okonite Co., Ltd.. 13 Park Row, N. Y. 
Cableways. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Cables, Wire. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co.. Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 
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10 BUYERS’ DIRECTORY 


Calcining and Drying Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio, 


Calipers and Dividers. 
L. 8. Starrett, Athol, Mass. 
Cameras. 
Rochester Uptical Co., Rochester, N. Y. 
Cams and Tappets. 
Curome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 


Carpenters’ Tools, 
L. 8. Starrett, Athol, Mass. 
Carriage and Wagon Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
C. B. Rogers & Co., Norwich, Conn. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. ¥. 


Castings, Iron and Steel. 
Addyston Pipe & Steel Co., Cincinnati, Ohio, 
Edw. P. Allis Co., Milwaukee, Wis. 
Berlin Iron Bridge Co., Kast Berlin, Conn. 
Buffalo Forge Co., Buffalo, N. Y. 
Ohrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill 
Maryland Steel Co., Sparrows Point, Md, 
McNeal Pipe and Foundry Co,, Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Riter & Conley, Pittsburg, Pa 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Oblo 
Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.Y. 
R. D. Wood & Co., Philadelphia, Pa. 

Chain Beltin 

Jeffrey Mfg. Co., Columbus, Ohio. 
Link Relt Co., Phila., Pa. 


Chemical Works Machinery. 
Fraser & Chalmers, Chicago, II. 
Whecler Condenser & Eng. Co., 39 Cortlandt St.,N.Y, 
R, D. Wood & Co., Philadelphia, Pa. 


Chucks (All Purposes). 
Morse Twist Drill & Machine Co., New Bedford, 


ass 
Standard Tool Co., Cleveland, Oho, 
Clay Working Machinery. 
W. J. Clark & Co., Salem, Ohio 
¥, D. Cummer & Son Co., Cleveland, Ohto. 
Jeffrey Mfg. Co., Columbus, Ohio, 
Vulean [ron Works, Toledo, Ohio 


Closets. 
Standard Manufacturing Co., Pittsburg, Pa. 
Clutches, Friction, 
J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md 
Walker Manufacturing Co., Clevels and, Ohio. 


Coal Mining Machinery, 
a Forge Co., Buffalo, N. Y. 
J. Clark & Co., Salem, Ohio. 
wy A Crook & Bros, Co.. Newark, N. J. 
Earle Bacon, 26 Cortlandt St., N. ¥. 
General Electric Co., 44 Broad St., N. V 
Boones Mig. Co., Litd., Carbondale, Pa. 
W Hunt, Co., 45 Broadway. N. Y. 
ii pee Sergeant Drill Co., 26 Cortlandt St., N.Y. 
yMfg. Co., Columbus, Ohio 
Rand drill Co., 23 Park Place, N. Y. 
Sullivan Machine ry Co., Chicago, Il! 


Concentrators and Pulverizers. 
Bradley Pulverizer Co., Boston, Mass 
Colorado [ron Works, Denver Colo 
F. D. Cummer & Son Co., Cleveland, Ohio 
Fraser & Chalmers, Chicago, Tl. 
Gates Iron Works, Chicago, Tl. 
Sturtevant Mill Co., Boston Mass. 


Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 


Condensers, Surface. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Tl. 
Guild & Garrison, Brooklyn, N. Y. 
Laidlaw-Duan-Gordon Co., Cincinnati, Obto. 
Wheeler Condenser & Eng. Co,,39 Cortlandt St.,N.Y 


Consulting Engineers, 

Alton D. Adams, Worcester, Mass. 
D. Ashworth, Pittsburg, Pa 
an H. Bryan, St. Louis, Mo. 

. Couradson, Madison, Wis. 
L, Corthell 71 Broadway, New York. 
Henry ©. Eddy, Chicago, Il 
Dr. Willis E. Evere tte, Tacoma, Wash. 

. Fargusson, Southport, N.C. 
C. T. Gooding, Tueson, Ariz. 
E. B. Hussey, Seattle, Wash. 
E. P Jennings, lronwood, Mich. 
Julian Kennedy, Pittsburg, Pa. 
A. L. McRae, Austin, Texas. 
Frank Nicholson, Phoenix, Ariz. 
Pittsburg Testing Lab'y Ltd., Pittsburg, Pa. 
Alexander Potter, New York and Pittsburg. 
C. L. Redfield, Chicago, Til. 
Vandenbergh Lab'y of ( hem. Ind., Buffalo, N. Y- 
Wim. O. Webber, Boston, Mass. 

Contractors’ Dump Cars, etc. 
Gates [ron Works. Chicago, I). 
Sheffield Car Cu., Three Rivers, Mich. 
Contractors’ Supplies 

F.C. Austin Mfg. Co., Chicago Ill. 
Thomas Carlin’s Sons, Allegheny, Pa, 
Colorado Iron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
W. A. Crook & Bros. Co., Newark, N. J 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt En ineering C 0.. 'Phila., Pa. 
J.S. Mundy, Newark, N. 
Stow Flexible Shaft Co. ‘Ltd. Philadelphia, Pa. 
Stow Manufacturing Co. Binghamton, 
Vulean Iron Works, Toledo, Ohio, 


Conveying Machinery. 
Brown Hoisting & C onveying Mech, Co., Clevel’nd, O. 
J. Clark & Co , Salem, Ohio. 
Fraser & Chalmers, Chicago, Ll. 
‘k Company, Waynesboro, Pa. 
Cc. Hunt Co., 45 Broadway, N. Y. 
Senrey Mfg. Co., Columbus, O. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Link Belt Engineering Co., Phila., Pa. 


Copper. 
Canadian Copper Co., Cleveland, O. 


Corliss Engines. 
Edw, P. Allis Co., Milwaukee, Wis 
M.C. Bullock Mfg. Co., ¢ thicago, Til. 
Fisbkill Landing Mac hine Co ishkill, 
Fraser & Chalmers, Chicago, iil. 
Frick Company, Waynesboro, Pa 
Hooven, Owens & KRentschler Co, Hamilton, Ont 
Maryland Steel Co., sparrows Point, Md. 
Webster, Cainp & Lane M chine Co., Akron, Ohio. 
Robt, Wetherill & Co., Chester, Pa. 

Corrugate d tron 
Berlin Iron Bridge Co,, East Berlin, Conn 
Wheeling Corrugating Co., Wheeling, W. Va. 


Cranes 

Berlin [ron Bridge Co., East Berlin, Conn 
Brown Hoisting & Conve ying Mch Co.,Clevel’nd, O. 
Earle ©. Bacon 26 Cortlandt St., N. 
Manning. Maxwell & Moore. 111 Libe rty St... N. ¥. 
Middletown ar Works, Middletown, Pa. 
Wm, Sellers & Co., Philadeiphia, Pa. 
Southwark Foundry and Machine Co., Phila., Pa 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co,, Philadelphia, Pa, 

Crusher Plates. 
Chrome Steel Works, Brooklyn. N. Y. 
Fraser & Chalmers, Chicago, Il. 

Crushers, Ore, Phosphate, Rock. 

Edw. P. Allis Co., Milwaukee, Wis. 
FC. Austin Mfg Co, Chicago, Il. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, Colo. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, LL. 
Gates Lron Works. Chicago, [IL 
Jeffrey Mfg. Co., Columbus, Ohio, 
Chrome Steel Works, Brooklyn, N. Y. 
Sturtevant Mill Co., Boston. Mass. 

Diamond Drills. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
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BUYERS’ DIRECTORY 


Fraser & Chalmers, Chicago Ill. 

.gersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥ 
sullivan Mac ay. Co., Chicago, Ill. 
and Drill Co., 23 Park Place, N. Y. 


Dies and Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Stel, 
Uhrome Steel Works, Brooklyn, N. 
Wm. Jessop & Sons, Limited, 91 cots St., N. ¥. 
Drawing Instruments, 
Cheo. Alteneder & Sous, Philadelphia, Pa. 
grandis Sons Co., Brooklyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St. eo 
qlueen & Co., Philadel hia, Pa. 
u. 8, Starrett, Athol, Mass. 
Dredging Machines, 
w. J. Clark & Co., Salem, Ohio. 
. 3. Mundy, Newark, N. J. 
Aurion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point. Md. 
ttobert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 
Drills, Rock and 
“.C, Bullock Mfg. Co,, Chicago 
fraser & Chalmers, Chicago, mi 
vase Electric Co., 44 Broad St., N. Y. 
eant Drill Co 26 C ortlandt St.,N. 
€o., Columbus, Ohio. 
Rand Drill | 0., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Drilling 
8uffalo Forge Co., Buffalo, N. 
Fitchburg Machine W orks, F tts burg, Mass. 
Lodge & Davis Machine Too! Co,, Cine innati, Ope. 
Manning, Maxwell & Moore, 111 vi iberty St., 
Niles Tool Works, Hamilton, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Drop Presses, 
Merrill Bros., Brooklyn, N. Y. 
Toledo Machine & Too! Co., Toledo, Ohio- 
Walker Manufacturing Co., Cleveland, Ohio. 
Drying and Calcining Machines. 
American Blower Co., Detroit, Mich. 
Colorado [ron Works, Denver, Colo. 
¥. D. Cummer & Son Co., Cleveland, Ohio. 
fraser & Chalmers, Chicago, Il. 
Maryland Steel Co , Sparrows Point, Md. 
Dynamos. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Ele Corporation, Fort Wayne, lid. 
General Electric Co., 44 Broad St., N. Y. 
Hanson & Van Winkle Co., Newark, N. J. 
Iuterlor Conduit & Insulation Co., New York, 
Jeffrey Mfg. Co., Columbus, Ohio. 
Shawhan-Thresher Electric Co,, Dayton, O. 
Triumph Electrie Co., Cincinnati, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 
Electric Railway Supplies. 
Eddy Electric Manufacturing Co., Windsor, Conn, 
Fort Wayne Electric Jorporation, rm Wayne, Ind. 
General Electric Co., 44 Broad St., 
Jeffrey Mfg. Co., Columbus, Ohio. 

Morris, Tasker & Co., Philade elphia, Pa 
Westinghouse Electric & Mfg. Co. Pittsburgh Pa. 
Electrical Instruments. 

Bristol Co., Waterbury, Conn. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
General Electric Co., 44 Broad St., 
Hanson & Van Winkle © 0., Newark, N. 
Interior Conduit & Insulation Co =. New York. 
Queen & Co., Ine., Philadelphia, Pa. 
Shawhan-Thresher Electrie Co., Dayton, O. 
Standard Electric Co., Chicago, Il 
Triumph Electric Co., Cincinnati, Ohio 
United Electric Telephone Co., Chicago, Tl. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 
Weston Electrical Instrument (o., Newark, N 
Electric Locomotives. 

Baldwin Locomotive Works, Phil: ae Pa. 
General Electric Co , 44 Broad St., N. Y. 
Jeffrey Mfg. Co.. Columbus, Onto. 
H K., Porter & Co., Pittsburg, Pa. 

Electrical Rubber Goods, 
Home Rubber Co., Trenton, N. J 
Spinney, Virtue & Co., Lynn, Mass. 


Electroplating and Electrotyping Machines. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Hanson & Van Winkle Co., Newark, N. J. 


Elevator Buckets. 
W. J. Clark & Co., Salem, Ohio. 


Elevator Guards and Screens. 
Harrington & King Perforating Co,, Chicago, Ill. 
Elevators, Steam, Hydraulic, Electric. 
M. J. O'Donnell & Co., Cleveland, Ohio. 


Emery Wheels. 

Manhattan Rubber Mfg. Co., 64Cortlandt St., N. ¥. 
New York Belting & Packing Co., Ltd., New York. 
Emery Wheel Machinery 

Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Engineering Instruments. 
Theo Alteneder & Sons, P aieaeate, Pa. 
Brandis Sons Co., Brooklyn, N 
Keuffel & Esser 127 Fulton st: 
Queen & Co,, Philadelphia, Pa. 
Engine Lathes. 
Lodge & Davis _ hine Tool Co., Cincinnati, Ohio. 
ines, Blowing. 
Edw. P. AllisCo., K ilwaukee, Wis. 
Fraser & Chalmers, Chicago, Il. 
Southwark Foundry and Machine Co., Phila., Fa. 
Walker Manufacturing Co., Cleveland, Ohio. 
Engines, Gas, Gasoline, and Petrol um 
Otto Gas Engine Works, Philadelphia, Pa. 
ngines, Marine. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chieago, Til. 
Maryland Steel Co., Sparrows Poin 
Engines, Stationary. 
American Well Works, Aurora, Ill, 
Edw. P. Allis Co., Milwaukee, Wis. 
Ball & Wood Co., 15 Cortlandt St., New York. 
Buckeye Engine Co., Salem, Ohio, 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co., Chicago. Ill. 
Colorado [ron Works, Denver, Colo. 
Fishkill Landing Machine Co., Fishkill, N. Y. 
Fraser & Chalmers, Chicago, I}. 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, Ohio, 
Maryland Steel Co., Sparrows Point, Md. 
Southwark Foundry and Machine Co., Phila., Pa 
Stearns Manufacturing Co., Erie, Pa. 
B. F. Sturtevant Co., Boston, Mass. 
Westinghouse Machine Co., Pittsburg, Pa. 
Webster, Camp & Lane Machine Co. ‘Akron, Ohio. 
Robert Wetherill & Co., Chester, Penn. 
Evaporators. 
Wheeler Condenser & Eng.Co ,39 Cortlandt St.,N.¥ 
Excavators. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulean Iron Works, Toledo, Ohio. 
xpansion Tanks 
Hepe, Koven & Co., 18 Spruce St., N.Y. 
Extensible Sewer Brace. 
Dunn Mfg. Co., Ltd., Pittsburg, Pa. 
Fans, Ventilating 
Buffalo Forge Co., Buffalo, N. Y. 
M. ©, Bullock Mfg. Co., Chicago, 
Fraser & Chalmers, Chicago, Il. 
Feed-Water Heaters. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers. Chicago. Ill. 
National Pipe Bending Co., New Haven, Conn. 
Robt. Wetherill & Co... hester, Pa 
Wheeler Condenser & Eng Co... 39¢ ‘ortlandt St.,N.¥. 
Fertilizer Machinery. 
Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md 
Files. 
Nicholson File Co., Providence, R. I, 
Filters. 
Continental Filter Co.. 44 Wall St., N. Y. 
Wheeler Condenser & E ng.Co.. 39 Cortlandt St.,N.Y. 
Fire Department Equipment. 
American Ball Nozzle Co., 837 Broadway, N. Y. 
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Fireproof Building Material. 
Berlin [ron Bridge Co., East Berlin, Conn. 
Canton Steel Roofing Co , Canton, Ohio 
Detroit Graphite Mig. Co., Detroit, Mich. 
Empire Fire Proofing Co. , Pittsburgh, Pa. 
Heory Maurer & Sou, 420 E 23 St., N. 
James L. Foote, Slatington, Pa 
Gummey, McFarland & Co.. Philadelphia, Pa. 
Marviand Steel Co., sparrows Point, Md. 
Milton Mfg. Co. Milton, Pa 
N. & G. Taylor Co., Philadelphia, Pa. 
Pittsburg Terra Cotta Lumber Co., Pittsburg, Pa. 
Riter & Conley, Pittsburg. Pa 
Warren Chemical and Mfg. Co., 27 Fulton St., ms Y. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co Chicago, 
Wrought Iron Bridge Co., Canton, Ohio. 


Flexible Shafts. 


Stow Flexible Shaft Ltd., Philadelphia, Pa. 
Stow Manufacturing Co,, Binghamton, N. Y. 


Floor and Sidewalk Lights. 
T. H. Brooks & Cleveland, Ohte, 


Flour Mill Machinery, 

Edw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co,, Salem, Ohio. 
Dayton Globe [ron Works Co., Dayton, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 

Fly Wheels. 
Edw. P. Allis Co., phen Wis. 
Fraser & © halmers, Chicago, Tn, 
Robert Poole & Son Co., Baltimore, M 
Walker Manufacturing Co., Cleveland, Ohblo. 


Foot and Hand Presses. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
orgings, 
Milton Mfg. Co., Milton, Pa 
Toledo Machine & Tool Co , Toledo, Ohio. 
Furnace Builders. 
Fraser & Chalmers, Chicago, Ill, 
J ilian Kennedy, Pittsburgh, Pa. 
Riter & Conley, Pittsburg, Pa. 
Furniture. 
The Globe Co., Cincionati, Ohio. 
urniture and Chair Machinery. 
C. B. Rogers & Co., Norwich, Conn. 


Gages, Pressure, Steam, Water, etc. 
Bristol Co., Waterbury, Conn. 
Crane Company, Chicago, Il 
The Fairbanks Co., New York. 
Hohmann & Maurer Mfg, Co, , Brooklyn, N. Y. 
Gas Works Machinery. 
Continental Iron Works, Brooklyn, N. Y. 
R. D. Wood & Co., Philadelphia, Pa, 
Gaskets, Copper. 
U.S. Mineral Wool Co., 2 Cortlandt St., N. Y. 
Gate Valves. 
Chapman Valve Mfg. Co., Indian Cremeans, Mass. 
Coldwell-Wilcox Co., Newburgh, N 
Continental [ron Works, Brooklyn, N 
Crane Company, Chicago, Ill. 
The Fairbanks Co., New York. 
Gear Cutters. 
Standard Tool Co., Cleveland, Ohio 
Walker Manufacturing Co., Cleveland, Ohio, 
earing. 
E1iw. P. Allis Co., Milwaukee, Wis. 
Dayton Globe Iron Works Co., Dayton, cute. 
Genera! Electric Co., 44 Broad St., N. 
Robert Poole & Son Co., Baltimore, td.” 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 
Girders. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley. Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Grading Machines. 
F. C. Austin Mfg. Co.. Chicago, 11. 
Grain Elevator Machinery. 
Edw. P. Allis Co., Milwaukee. Wis. 
W. J. Clark & Co!, Salem, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Link Belt Engineering Co., Phila., Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing 0.,C leveland, Ohio. 


Grates, 

Vulean Iron Works, Toledo, Ohio. 7 

Grinding and Polishing Machinery. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Thomas Carlin’s Bons, Alleghe ny, Pa. 
Charles H. Besly & Co., Chicago, Il. 
Morse Twist Drill & Mae h. Co., New Bedford, Mass. 
Standard Tool Co., Cleveland, ‘Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y, 


Grips, Cable Railways. 


Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 


Hand Cars. 
Sheffield Car Co., Three Rivers, Mich. 


Hangers, 
SEE PULLEYS, ETC. 


Hardware Manufacturers. 
Charles H. Besly & Co., Chicago, Il. 
Merrill Bros , Brooklyn, N. Y 
L. 8. Starrett, Athol, Mass. 


Heating and Ventilating Apparatus, 
American Blower Co., Detroit. Mich. 
Buffalo Forge Co., Buffalo. N. Y. 
Connersvilie Blower Co., Connersville, Ind. 
B. F. Sturtevant Co., Boston, Mass. 


Heaters, Steam and Hot Water. 
American Boiler Co., Chicago, Iil. 
Gorton & Lidgerwood Co., 96 
H. B. Smith Co., 137 Center St., 
New York Central Iron 0., Geneva, 
J. F. Pease Furnace Co., Syracuse, N. Y. 
8. Wilks Mfg. Co , Chicago, Il 
Smith & Anthony any mw" Boston, Mass. 
United States Heater Co., Detroit, Mich. 


Hoisting Engines and Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Brown Hoisting &C onveying Meh . Co., Clevel’nd,O. 
M. ©. Bullock Mfg. Co., Chicago, ILL. 
John F. Byers Machine Co. . Ravenna, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Colorado lron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. ¥ 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥ 
W. A. Crook & Bros, Co., Newark, N. J 
Earle C. Bacon, 26 Cortlandt St., N. ¥ 
Fraser & Chalmers. Chicago, Il. 
C, W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Manning, Maxwell & Moore, 111 L ibert 8t., N. ¥. 
Middletown Car Works, Middletown, Pa 
Moore Mfg. & Foundry Co., Milwaukee, Wis. 
J. 8. Mundy, Newark, N. J. 
Sullivan Machinery Co., Chicago, Il. 
Trenton Iron Co., Trenton. N. J. 
Walker Manufacturing Co., Cleveland, Ohio 
Webster, Camp & Lane Machine Co., Akron, Ohio. 


Hod Hoisting Machinery. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 


Hollow Bricks. 
Empire Fire-Proofing Co.. Pittsburgh. Pa. 
Henry Maurer & Son, 420 E. 23d St , New York, 
Pittsburg Terra Cotta Lumber Co., Pittsburg, Pa. 
Hydraulic Machinery. 
Fraser & Chalmers, Chicago, Il. 
New Vork Belting & Packing Co., Ltd., New York, 
Maryland Steel Co , Sparrows P oint, M 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 
lce-Making Machinery, 
Frick Company, Waynesboro, Pa. 
Indicators, Steam-Engine. 
Queen & Co., Inc., Philadelphia, Pa. 
Injectors. 
American Injector Co., Detroit, Mich. 
Penberthy Injector C 0. Detroit, Mich. 
Wm. Sellers & Co., Philadelphia, Pa. 
Sherwood Mfg. Co., Buffalo, N. ¥ 
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Industrial Railways. 
©. W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire. 
W. R. Brixey, 203 Broadway, N. Y. 
Eastern Electric Cable Co., Mass. 
General Electric Co., 44 Broad St., = 
The Okonite Co., Limite d, 13 Park Row, | & 


Insulating Paper. 
Standard Paint Co., 2 Liberty St., N. Y. 


lron Working Machinery. 
Charles H. Besly & (o,, Chicago, II. 
Bradford Mill Co., Cincinnati. Ohio. 
Cincinnati Milling Machine Co., Cincinnati, Ohio. 
Fitchburg Machiue Works, Fite ‘hburg, Mass. 
Gould & Eberhardt, New: urk, N. 
Ingersoll Milling Machine Co, ive kford, Il. 
fones & Lamson Mch. Co , Springfield, Vt 
Lodge & Davis Machine Tool Co.. Cincinnati, Uhio. 
Long & Alistatter Co., Hamilton, Ohio 
Manning, Maxwell & Moore, 111 L iberty St.,N. Y. 
Merrill Bros., Brooklyn, N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Too! and’ yply Co., 115 Liberty St., N. Y. 
Wm. Sellers & Co., Philadel hia, Pa. 
Stow Flexible Shatt c Lid., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
The Wilkinson Co , Chicago, II. 
The Wright Co., Lowell, Mass. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Joists, lron and Steel 
Rerlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Kyanizing. 
Otis Allen & Son, Lowell, Mass. 


Lamps, Electric. 
Fort Wayne Electric Corporation, Fort Wayne,Ind. 
General Electric Co., 44 Broad St., 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 

Lathes. 

Bradford Mill Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Fitchburg, Mass. 
Jones & Lamson Mch. Co., Springfield, Vt 
Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 
Manning, Maxwell & Moore, 111 Libe rty St., } - 
Niles Toel Works, Hamilton, Ohio. 


Prentiss Tool and Supply Co., 115 L oes &., N. ¥. 


Wm. Sellers & Co., Philadel phia, Pa 
The Wilkinson Co., Chicago, Il. 
The Wright Co., Lowell, Mass. 
Lead Corroders. 
Harrison Bros. & Co., Philadelphia, Pa. 
Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Pittsburg Locomotive Works Pittsburg, Pa. 
H. K Porter & Co., Pittsburg, Pa 
Thomas Carlin’s Sons, Alleaheny, Pa, 
Locomotive Brakes. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 
Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Lumber and Shingles. 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 


Machine Screws, etc. 

Worcester Machine Screw Co., Worcester, Mass. 
Machine Tools and Supplies. 

Armstrong Bros. Tool Co., Chicago, Ill. 
Bradford Mill Co., Cin innati, Ohio. 
Charles H. Besly & Co,, Chicago Ill. 
Cleveland Twist Drill Co., Cleveland, Ohto. 
Fitehburg Machine Works, Fitchburg, Mass. 
Gould & Eberhardt, Newark N. J. 
Ingersoll Milling Machine Co.. Rockford, 
Jones & Lamson Mch. Co.. Springfield, Vt 


Lodge & Davis Machine Tool Co., Cine innati, Ohio, 


Long & Allstatter Co. Hamilton, Ohio. 
Manning, Maxwell & Moore, 111 L iberty St., N. Y. 
Robert Poole & Son Co., Baltimore, Md. 


Merrill Bros., Brooklyn, N. Y. 
Morse Twist Drill & Mach. Co.. New Bedford, Mase, 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Toul and Supply Co., 115 Liberty St., N, ¥. 
Q.&C. co, Chicago, 
CG. B. Rogers & Co., Norwich, Conn. 
Wm. Sellers & Co., Phil: .delphia, Pa. 
Standard Tool Co., Cleveland, Ohio, 
L. 3. Starrett, Athol, Mass. 
Stow Flexible Shaft Co., Ltd., Fhindelphis, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
The Wilkinson Co . Chicago, Lil 
The Wright Co., Lowell, wass. 
Marine Machinery. 
W. A. Crook & Bros Co., - ewark, N. J. 
Marine Iron Works, Chicago, II. 


Mathematical Instruments 
Theo. Alteneder & Sons, Philadelphia, Pa 
Keuffel & Esser ('o., 127 Fulton St., N. ¥. 
Queen & Co , P hilade Iphia, Pa. 
L. 8. Starrett, Athol, Mass. 
Merchant Steel. 

Wm. Jessop & Sons, Limited. 91 John St., N. ¥ 

Metal Punching and Shearing. 
Harrington & King Perforating Co,, Chicago, IIL 

Metallurgical Supplies. 

Colorado [ron Works, Denver, Colo, 


Meters, Electric. 
Fort Wayne Electric ¢ orporation, Fort Wayne,Ind, 
General Electric Co , 44 Broad St., N. Y. 


Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 


Milling Machines 
Ingersoll Milling Machine Co.. Rockford, IIL. 
Lodge & Davis Machine Tuol Co., C incinnati, Ohio. 


Mine Cars 
Colorado Iron Works, Denver, Colo. 
Mining Machinery 
Bradley Pulverizer Co., Boston, Mass, 
M. C. Bullock Mfg, Co., Chieago, IL. 
Chrome Steel Works, Brooklyn, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
Colorado Lron Works, Denver, Colo, 
W. A. Crook & Bros. Co,, N wark, N. J 
A.S. Cameron Steam Pump Works, KE. 23 N. Y¥. 
Earle C. Bacon, 26 Cortlandt St., N.Y. 
Fraser & Chalmers, Chicago, til. 
Gates Iron Works, Chicago, Il. 
Electric Co., 44 Broad St., Me 
ersoll-Sergeant Drill Co., 26 Doruandt St... N. ¥ 
ery Mfg. Co., Columbus, Ohio 
J. 8. Mundy, Newark, N. 
Rand Drill Co., 23 Park lace, 
Sullivan Maehinery Co., Chie ago, Ill. 
Trenton Iron Co., Trenton, N. J. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Mining Screens 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Harrington & King Perforating Co., Chicago, Il. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 
otors, Electric. 
Eddy Electric Manufacturing Co., Windsor, Conn, 


Fort Wayne Electric C: rp »ratien, Fort Wayne, Ind. 


General Electric Co.. 44 Broad St., N. Y. 
Interior Conduit & Insulation Co., New York, 
Jeffrey Mfg. Co . Columbus, Ohio. 
Shawhan-Thresher Electrie Co., Dayton, O. 
Triumph Electric Co., Cincinnati, Ohio. 
Walker Manufacturing Co.. Cleveland, Ohio, 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa 
Nickel. 
Canadian Copper Co., Cleveland, O. 
Nut Locks 
Eureka Nut Lock Co., Pittsburg, Pa. 
Oil Cups 

Sherwood Mfg. Co., Buffalo. N. Y. 

Ore Roasting Machinery. 
Colorado Iron Works, Denver, Colo 
F. D. Cummer & Son Co., Cleveland, Obio. 
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Ornamental |ron Work, 
Winslow Bros. Co., Chicago, LIL 


Packing 
The Fairbanks Co., New —— 
Home Kubber Co,, Trenton, N. J. 


Manhattan Rubber Mfg. Co.,64Cortlandt St z. 


New York Belting & Pac king C 0., Ltd., New ‘ore 
Sherwood Mfg. Co., Buffalo, N. Y. 

Paints. 
Detroit Graphite Co., Detroit, Mich. 
Edward Smith & Co.,45 Broadway, New York, 
soseph Dixou Cruc bie C 0., Je rsey 
Harrison Bros. & Co., Philadelphia, Pa. 
Standard Paint Co., 2 Liberty St., N, Y. 


Paints (Special for Iron, ) 
SAME AS ABOVE. 


Paper Mill Machinery. 
Vayton Globe Lron Works, Dayton, Ohio, 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing © o., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 


Penstocks, 
Atlantic Works, East Boston, Mass. ¥ 
Perforated Metals (All Kinds) 
Fraser & Chalmers, Chicago, Ll. 
Harrington & King Perforating Co., Chicago, Il. 
Hendrick Mfg. Co., Ltd., C arbondale, Pa, 


Photographic Supplies. 
Queen & Co., Inc., Philadelphia, Pa. 
tuchester Optical Co., Rochester, N. Y. 


Pipe, Cast Iron. 
Addyston Pipe & Stee! Co., Cincinnati, Ohto. 
Jeanesville [rou Works, Je anesville, Pa, 
Vharles Millar & Son, Utica, New York. 
McNeal Pipe aid Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, ‘Ohio: 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 


Pipe, Coils and Bends. 
National Pipe Bending Co., New Haven, Conn. 
Pipe Coverings. 
A. Wyckoff & Son, Kimira, N. Y. 
Manville Covering Co , Mitwaukee. Wis 
Fireproof Covering Co., 42 Cortlandt St. 


Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Conn 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 


Pipe, Sewer. 
Charles Millar & Son, Utica, New York, 
Union Sewer Pipe Co , Akron, Ohio. 
Pipe, Wrought Iron, Line and Drive. 
Crane Company, Chicago, Il 
Morris, Tasker & Co., Philadelphia Pa. 


Planing Mill Machinery. 
0. B. Rogers & Co., Norwich, Conn. 
Plating Materials 
Eddy Electric Manufacturing Co., Windsor, Conn 
Hanson & Van Winkle Co.. Newark, N 
Portable Railways 
}, W. Hunt Co.,45 Broadway. NY. 
Power Punches and Shears, 
Long & Allstatter Co.. Hamilton, Ohio. 
Toledo Machine & Tool (o., To le do, Ohio. 
Walker Manufacturing Co ‘leveland. Obie, 
Power Transmission, Electric, 
General Electric Co., 44 Broad St., N.Y. 
Preservation of Lumber. 
Otis Allen & Son, Lowell, Mass. 
Presses, Hydraulic, 
Maryland Steel Co., Sparrows Point, Md. 
Niles Tool Works, Hamilton, Ohio 
Walker Manufacturing Co.. Cleveland, Ohio, 
Pressure Regulators. 
Coldwell-Wilcox Co.. Newburgh, N. Y. 
The Fairbanks Co . New York. 
Van Auken Steam Speci sity Co., Chicago, Il. 
Prospecting Drills. 
M. ©. Bullock Mfg. (o., Chieago, Il. 
Sullivan Machinery Co., Chicago, Ill. 


BUYERS’ DIRECTORY 


Pulley Lathes. 
Fitchburg Machine Works, Fitchburg, Mass. 


Pulleys, Shafting and Hangers 
Edw, P. Allis Co., Milwaukee, Wis. 
Dayton Globe Iron Works, Dayton, Ohio. 
Fishkill Landing Machine, Co. , Fishkill, N. ¥. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Wm. Sellers & Co., Philade Iphia Pa. 
Robt. Wetherill & Co. , Chester, Penn. 
Walker Manufacturing © 0.,C leveland, Ohte, 


Pulverizers. 
Bradley Pulverizer Co., Boston, Mass, 
Colorado Iron Works, Denver, Colo. 
Fraser & Chalmers, Chicago, Ill. 


Pumps and Pumping Machinery. 

Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, IIL 

A. 8. Cameron Steam Pump Works, E. 23d St.,N, ¥ 

Colorado Lron Works, Denver, Colo, 
Connersville Blower Co , Connersville, Ind. 
Cook Well Co., St. Louis, Mo. 
Laitdlaw-Duna-Gordon Co., Cincinnati, Ohio. 

Deane Steam Pump Co., Holyoke, Mass. 

Fraser & Chalmers, Chicago, 

Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co. ' 96 Cortlandt 8t., N. ¥. 
Jeanesville lron Works, Jeanesville, Pa. 

John H. McGowan Co., Cincinnatl, Ohio. 
New York Air Brake Co., 66 Broadway, N. Y. 

Pulsometer Steam Pump Co., 120 Liberty St. 
Southwark Foundry & Machine Co., Phil 
Stillwell-Bierce & Smith-Vaile Co., Dayton, "Ohio. 
Walker Manufacturing Co., Cleveland, Obio. = 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
R. D Wood & Co., Philadelphia, Pa. 

Punching and Shearing Presses. 
Long & Allistatter Co., Hamilton, Ohio, 
Toledo Machine & Tool Co., Toledo, Obio, 
Walker Manufacturing Co., Cleveland, Ohio. 
Quarrying Machinery, 
M. ©. Bullock Mfg. Co., Chicago, Il. 
A. 8. Cameron Steam Pump Works, E. 
Cooper, Hewitt & Co., 17 Burling $ > *- 
Earle C. Bacon, 26 Cortlandt St.. 


Fraser & Chalmers. Chicago, til. 
Ingersoll-Sergeant Drill Co,, 26 ¢ ‘ortlandt St., N. ¥. 
J. Mundy, Newark, N. J 
Rand Drill Go., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chieago, Il, 
Trenton Iron Co.. Trenton. N. J 
Radiator Screens. 
Harrington & King Perforating Co., Chicago, Il, 
Radiators, 
Crane Company, Chicago, Ill 
H. B. Smith Co., 137 Center N. Y. 
Railroad Ditchers. 
Jeffrey Mfg. Co., Cleveland, 0. 
Marion Steam Shovel Co., Marion. Ohio 
Maryland Steel Co , Sparrows Point, Md, 
Vulean Iron Works, Toledo, Ohio 
Railroad Ties (All Kinds.) 
Vanderbilt & Hopkins, 123 Liberty St., N, Y. 
Railway Car Brakes. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
New York Air Brake Co ,66 Broadway, N. Y. 
Railway Feed Wires. 
The Okonite Co.. Limited, 13 Park Row, N. ¥. 
Railways, Electric. 
General Electric Co., 44 Broad St., N. Y. 
Railway Shop Machinery. 
Armstrong Mfg. Co , Bridgeport, Conn. 
Bradford Mill Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Fitchburg, Mass. 
Ingersoll Milling Machine Co., Rockford, Il. 
Lodge & Davis Machine Tool Go., Cine innati, Ohio 
Long & Allstatter Co., Cincinnati, Ohio. 
Manning, Maxwell & Moore, 111 Liberty 8t., N.Y. 
Niles Tool Works, Hamilton, Ohio. 
Q. & C. Co., Chieago, Il. 
©. B. Rogers & Oo., Norwich, Conn. 
Stow Flexible Shaft Co., I.td., Philadelphia, Pa, 
Stow Manufacturing Co., Binghamton, N. Y. 
The Wright Co., Lowell, Mass 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
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Railway Specialties. 

Carlisle Mfg. Co., Carlisle, Pa. 
Eureka Nut Lock Co., P ittsburg, Pa. 
Harrington & King Perforating C 0., Chicago, Ill. 
Iron City Tool Works, Ltd., Pittsburg, Pa. 
Middletown Car Works, Middletown, Pa. 
Milton Mfg. Co., Milton, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 

. K. Porter & Co., Pittsburg, Pa. 
Sheffield Car Co., Three Rivers, Mich. 
Westinghouse Air Brake Co., Pittsburg, Pa. 


Railways, Portable. 
O, W. Hunt Co., 45 Broadway, N. Y. 


Railway Supplies. 
Carlisle Mfg. Co., Carlisle, Pa. 
Sheffield Car Co., Three Rivers, Mich. 


Railway Track Tools. 
Iron City Tool Works, Lid., Pittsburg, Pa. 


Range Boilers. 
Hepe, Koven & Co, 18 spruce St, N.Y. 
Red Lead. 
Harrison Bros. & Co , Philadeiphia, Pa. 
Reducing Valves. 
Ross Valve Co., Troy, N. Y. 
Van Auken Steam Specialty Co., Chicago, Ll. 
Refri poss Machinery, 
Frick Company, Waynesboro, Pa 
Road-Making Machinery. 
Addyston Pipe & Steel Co., Cincinnati, Ohio, 
F.C. Austin Mfg. (Co., Chicago, LL. 
Harrisburgh F’d’y & Machine W’ks, Harrisburg,Pa. 
0. 8. Kelly Co., Springfleld, Ohio 
Marion Steam Shovel Uo., M: irion, Ohlo. 
Vulcan Iron Works. Toledo, Ohio. 
Road Rollers 
Addyston Pip ¢ & Steel Co, C inneinnati Ohio. 
©, Austin Mfg. Co.. C hic: ago, IIL. 
Harrisburgh F’d’y & Machine W’ks,Harrisburg,Pa 
0. 3. Kelly Co., Springfleld, Ohio. 
Rock Breakers. 
Edw. P. Allis Co., Milwaukee, Wis. 
F.C. Austin Mfg Co., Chicago, I. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Lron Works, Denver, Colo 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, iil. 
Gates Iron Works, Chicago, IL. 
Rock Drills. 
M. CO. Bullock Mfg. Co., Chicago, I. 
Clayton Air Compressor Works.26 Cortlandt St.,N.Y 
Fraser & Chalmers, Chicago, [Il. 
General Electric Co., 44 Broad St We 
Ingersoll-Sergeant Drill Co., 26 ¢ ‘ortlandt St., N. ¥. 
Rand Drill Co., 23 Park Place, N Y. 
Sullivan Machinery Co., Chic ago, Ill. 
Rolling Mill Machinery. 
Long & Allstatter © 4 , Hamilton, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio, 
Roofing 
Berlin Iron Bridge Co., East Berlin, Conn, 
Canton Steel Roofing Co,, Canton, Ohio. 
James L. Foote, Slatington, Pa. 
Gummey, McFarland & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Philadelphia, Pa. 
Merchant & Co.. Philadelphia, Pa 
Kiter & Couley, Pittsburg, Pa 
Standard Paint Co., 2 Liberty St., N. Y. , 
Warren Chemical and Mfg. Co., 27 Fulton St,, N. Y. 
Wheeling Corrugating Co , W heeling, W. Va. 
Roofs, Iron, Truss. 
Continental Iron Works, Brooklyn, N. ¥. 
Berlin Iron Bridge Co., Exst Berlin, Conn, 
Maryland Steel Co , Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa 
Wrought Bridge Co , Canton, Ohio. 
Rope Transm ssion. 
Fraser & Chalmers, Chicago, Il, 
Oo. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg, Co., Columbus, Ohio 
Link-Belt Engineering Co.. Nicetown, Phila, 
Rubber Goods. 
ubber Co., Trenton, N. J. 
Rubber Mfe. Co .64 Cortlandt St.. N. ¥. 
N_J-Car Spring & Rubber Co., Jersey City, N. J. 


New York Belting & Packing Co., Ltd., New York. 
Spinney, Virtue & Co., Lynn, Mass. 
Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 
Schools. 
Cheltenham Academy, Ogontz. Pa. 
Correspondence School of Te chnology,Cleveland,O. 
Lawrence Scientific School, Cambridge, Mass. 
Scrapers, Wheel and Drag, 

F. C. Austin Mfg. Co.. Chicago, Ill. 

Screens, Mining. 
Fraser & Chalmers, Chicago, Il 
Harrington & King Perforating Co Chicago, Il. 
Hendrick Mfg. Co., Lid., Carbondale, Pa. 
Jeffrey Mfg. Co., C olumbus, Ohio. 

Screen Plates, Punched. 

Harrington & King Perforating Co., ¢ aren, Ill. 
Hendrick Mfg. Co., Ltd., Carbo: dale, Pa 

Screw 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Joues & Lamson Mech. Co., 5pringheia, Vt 
Lodge & Davis Machine Tool Co , Cincinnati, Ohio, 
Niles Tool Works. Hamilton, Ohio. 

Sectional Coverings. 

Manville Covering Co., Milwaukee, Wis. 
New Sa Fireproof Covering Co., 42 Cortlandt St., 


Separators, Coal and Ore, 
F. D. Cummer & Sou Cv., Cleveland, Ohio. 
Fraser & Chalmers, C hicago, Lil. 
Sewer Pipe. 
Charles Millar & Son, Utica, New York, 
Union Sewer Pipe Co., Akron, Ohio, 
St apers. 
Gould & Eberhardt, Newirk, N. J. 
Shafting. 
SEK PULLEYS, ETO, 
Sheet Metals. 
Hepe, Koven & Co., 18 uce St., N. ¥. 
Sheet Metal Working Machinery, 
Toledo Machine & Tool Co., Tole do, Ohio. 
Shoes and Dies. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, ¢ hicago, IL. 
Sky! ights. 
Canton Steel Roofing Co., Canton, Obto, 


Smokesta: ks 
Clonbrock Steam Boiler Co., Brooklyn, N. Y¥. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 

Spark Guards, Perforated, 

Harrington & King Perforating Co., Chicago, I, 

Standpipes. 
Maryland Steel Co., Sparrows Point, Md, 
Riter & Conley, Pittsburg, Pa 

Steam and Gas Fitters Tools, 
Crane Company, go, Ill. 

Steam Regulating Appliances, 
Chapman Valve Mfg. Co., Indian Ore hard, Maser. 
Coldwell-Wilcox Co., Newburgh, N. Y. 
rhe Fairbanks Co., New York. 

Penberthy Injector Co., Detroit, Mich. 
Hohmann & Maurer Mfg. Co., Brooklyn, N. Y. 
Reliance Gauge Co., Clevelz and, Ohio. 

Ross Valve Co., Troy, 

Sherwood Mfg. Co., Buffalo, N. Y. 

Van Auken Steam Spec lalty Co., Chicago, Ill. 

Steamships and Tow Boats, 
Atlantic Works, East Boston, Mass. 

Steam Shovels. 
Thomas Carlin’s Sons, Allegheny, Pa 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 
Steam Traps. 
Buffalo Forge Co. Buffalo, N. Y. 
Chapman Valve Mfg. Co., Indian Orchard, Mase. 
Van Auken Steam Specialty Co., Chicago, il. 
Steam Yachts. 
Atiantic Works, East Boston, Mass, 
Marine Iron Works. Ch cago, Dl 
Stee! Importers 
Wm. Jessop & Sons, Limited, 91 John St., N, ¥,. 
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Stee! Manufacturers, 


Chrome Stee] Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 
Steel, Tool, 
Wm, Jessop & Sons, L imited, 91 John St., N. ¥, 
Chrome Steel Works, Brooklyn, N.Y. 
Street Sprinklers, 
F.C. Austin Mfg Co., Chicago, Il. 
Street Sweepers. 
F.C. Austin Mfg. Co., Chicago, LIL. 
Structural lron Work, 
Vontinental Iron Works, Brooklyn, N. Y. 
Rerlin tron Bridge Co., East Berlin, Conn, 
Maryland Steel Co., Sparrows Point, Md, 
Riter & Conley, Pittsburg, Pa. 
Wrought [ron Bridge Co., Canton, Ohio. 
Surveying Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa, 
#randis Sous Co., Brookiyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St., N. 
Queen & Co., P biladelphia, Pa. 
Tanks, Iron. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
UVontinental tron Works. Brooklyn, N, 
Fraser & Chalmers, Chicago, Il. 
Maryland steel ('o , Sparrows Point, Md. 
Pittsburg Locomotive Works, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
8. Wilks mfg. Co., Chicago, LIL. 
Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich, 


Telegraph Wires and Cables. 
General Electric Co., 44 Broad St., N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co., Trenton, N. J. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 
Telephones, 
United Electric Telephone Co., New York. 
Testing Machinery. 
Wm. Sellers & Co., Philadelphia, Pa. 
Thermometers. 
Bristol Co., Waterbury, Conn. 
Hohmann & Maurer Mfg Co., Brooklyn, N. Y. 
Queen & Co., Inc., Philadelphia, Pa. 
Tin. 
Gummey, McFarland & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Philadeiphia, Pa 
Wheeling ¢ orrugating Co., Whee ine. W. Va. 
Tin Plate Rolling Machinery, 
Robert Poole & Son Co., Baltimore, Md. 
Track Bolts. 
Milton Mfg. Co., Milton, Pa, 
Tramways. 
Fraser & Chalmers, Chicego, 
©. W. Hunt Co., 45 Broadway. A 
Walker Manufacturing Co Theveland, Ohio. 
Tramways, Wire Rope. 
Cooper, Hewitt & Uo.. 17 Burling Slip, N. Y. 
Fraser & Chalmers, Chicago, III, 
Trenton Iron Co., Trenton, N. J. 
OC. W. Hunt Co.,45 Broadway, N. Y. 
Transmission Machinery. 
Fraser & Chalmers, Chicago, Il. 
General Electric 44 Broad St., N. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill Co., Chester, Pa. 
OC. W. Hunt Co., 45 Broadway, N.Y. 
Tube Scrapers. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Turbines. 
Dayton Globe Iron Works, Dayton, Ohio. 
Fraser & Chalmers, Chicago, a 
Robert Poole & Son Co., Baltimore, Md, 
8. Morgan Smith, York, Pa 
R. D. Wood, & Co., Philadelphia, Pa. 
‘Turn Tables 
Wm, Sellers& Co., Philadelphia, Pa. 
wist Drills. 
Standard Tool Co., Cleveland, Ohio, 


Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill& Men. Co., New Bedford, Mass. 
Vacuum Pumps, 
A. 8. Cameron, Steam Pum Works, E. 23d St., 
Clayton Air Compressor Works, 26 oat ae 


Deane Steam Pump Co., Holyoke, Mass. 


Valves, Gas, Steam, and Water. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Coldwell- Wilcox Co., Newburgh, 
Crane Company, Chicago, Lil. 

The Fairbanks Co., New York. 
Home Rubber Co., Trenton, N. J. 
Jeanesville [ron Works, Jeanesville, Pa. 
Ross Valve Co., Troy, 
Sherwood Mfg. Co., Buffalo, N.Y 
Van Auken Sveam Specialty Co. , Chicago, It. 
Ventilating Appliances. 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co , Chicago, II). 
Fraser & Chalmers, Chicago, Lil. 
(lobe Ventilator Co., Troy, N. Y. 
8B. F. Sturtevant Co., Boston, Mass. 
Vises. 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Merrill Bros., orooklyn, N. Y. 
Voltmeters. 
Fort Wayne Electric Co poration, Fort Wayne,Ind. 
General Electric Co., 44 Broad St., N. Y. 
Weston Electrical Ins. Co., Newark, N.J. 
Water Works Supplies. 
American Well Works, Aurora, Ill. 
A. Wyckoff & Son, Elmira, N 
Charies Millar & Son, Utica, New York. 
Coidwell-Wilcux Co., Newburgh, N. Y. 
Cook Well Co., St. Louis, Mo. 
The Fairbanks Co., New York. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Water Wheels. 
Dayton Globe [ron Works, Devt ton, Ohio 
Fraser & Chalmers, Chicago, 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa 
R. D. Wood & Co., Philadelphia, Pa. 
Well Sinking Machinery. 
American Well Works, Aurora, Ill. 
Cook Well Co., St. Louis, Mo. 
White Lead. 
Harrison Bros. & Co , Philadelphia, Pa. 
Window Guards (Jail Work.) 
Harrington & King Perforating Co., Chicago, Ill. 4 
Wire. 
Charles H. Besly & Co., C hicago, Il 
Phospbor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Cloth. 
Fraser & Chalmers, Chicago, Ill. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Rope 
Cooper, Hewitt & Co., 17 Burling Slip, 
John A. Roebling’s Sons Co., Trenton 
Phosphor-Bronze Smelting Co., Ltd., Mulia, Pa, j 
Trenton Iron Co., Trenton, N. J. a 
Wire Rope Transmission. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. 
Wood-Working 
C. B. Rogers & Co., Norwich, Con 4 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
The Wilkinson Co., Chicago, Il 
Wool Cement. 
Manville Covering Co., Milwaukee, Wis. 
Wrecking Cars. 
Marion Steam Shovel Co., Marion, Ohio. 
Yachts, Steam. 


Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, Ill. 


Zinc White. 
Harrison Bros. & Co., Philadelphia, Pa. 
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Addyston Pipe and Steel Uo.............. 44 
Allen & Son, Otis.. 
Allis Co., Edw. 63 
Alteneder & Sons, Theo 23 
American Ball Nozzle Co 2 
American Boiler Co ... 75 
American Blower Co..... ... 4 
American Industrial ublishing 0. 
American Injector Co. ...... 


American Tool and Machine Co.. 


3 
American Tool Works . 24 
Austin Mfg. Co., F.C...... ..... 
Automatic Water Tank Uo.................2-00+ 34 
Baldwin Locomotive Works..... ..........-..... 54 
Bignall & Keeler Mfg. Co .......... 68 
68 
Bradley Pulverizer Co.... ..... 
Brandis Sons Co. .......  ... 23 
Brooks & Co, T. 73 
Browp Hoisting and Machine Co. 3 
21 
Bullock Mfg. Co., M. ©..... ......+ 63 
Byers Machine Co,, John 49 
Cameron Steam Pump Works, A. 8............. 41 
Canton Steel Roofing Co............. davamenvaaen 72 
Chapman Valve Mfg. Co. 44 
Cheltenham Military Academy................ . @ 
Clark &Co., W. J. ....... 
Clayton Air Compressor Works 3 
Cleveland Twist Drill Co.. €6 
Clonbrock Steam Boiler Co... 61 
Colorado Iron Works 30 
Connersville Blower 47 
Continental Filter 32 
Continental [ron Works........ in 39 
Contractors’ Plant Mfg. 48 

n dence School of Technology.......... 23 


Crock: & Bre. We 
& Son Cor, FF. 
Dayton Globe Iron Works ........... 


Deane Steam Pump Co............ 
Detroit Graphite Mfg. Co.... 
Dixon Crucible Co., 


Eddy Electric Mfg. Co .... 
Electro Light Engraving Co ....... 
Empire Fire-Proofing 
Fairbanks Company... ... ‘ 
Fitchburg Machine Works 
Fort Wayne Electric Corporation 
Fraser & Chalmers 
Frick Company 


Garvin Machine Co........ 
Gates Works 


Gorton & Lidgerwood Co............ ..... 
Guild & Garrison ................ 
Gummey, McFarland & 
Hanson & Van Winkle Co..... 
Harrington & King Perforating Co..... chaseauns 
Harrisburg Foundry and Machine Works 
Harrison Bros. & Co. ...... 
Hartford Steam Boiler Inspection and Ins. Co. 
Heine Safety Boiler Co 
Hendrick Mfg. Co 
Hepe, Koven & Co..... ........ 
Hohmann & Maurer Mfg. Co, ... ............. . 
Home Rubber Co......... 


Ingersoll Milling Machine Co 
Ingersoll-Sergeant Drill 
Interior Conduit & Insulation Co 
Iron City Too! Works, Ltd 


Jeanesville Iron Works 
Jeffrey Mfg. Co.... . 

Jessop & Sons, Limited, William 
Jones & Lamson Machine Co 


Kennedy, Julian 
Keuffel & Esser Co..... 
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Laborers’ Instruction Pub. Co 
Laidiaw-Dunn-Gordon Co....... 
Lawrence Scientific School........ 
Valley 
Link-Belt Engineering Co 
Long & Allstatter Co ... 
Lodge & Davis Machine Tool Co...... 
WE 


McGowan Co., John H...... 
McNeal! Pipe and Foundry Co... ..... 

Manhattan Rubber Mfg. 
Manning, Maxwell & Moore.. 
Manufacturers Advertising Bureau.. 
Manville Covering Co 
Marine Iron Works... 
Marion Steam Shovel Co 
Maryland Steel Co 
Maurer & Son, Henry 


Michigan Pipe Co .......... 
Middletown Car Works 

Millar & Son, Chas 

Milton Mfg. Co 

Monash,(. P.. 

Moore Mfg. and Foundry Co 
Morris, Tasker & Co 
Morse, W. F. & Co.. 

Morse Twist Drill& Mae hine 
Mundy, J. 58 


National Pipe Bending Co, 

N. J. Car Spring and Rubber Co 
New York Air Brake Co 

New York Central [ron Works Co 

New York Fireproof Covering Co 

New York i achinery Depot 

New York Belting & Packing Co 

Nicholson File Co 

Nicholson, Frank 

Niles Tool Works 

Norwalk Iron Works Co 


Odorless Excavating Co 
O'Donnell & Co., M. J. 
Ohio Pipe Co. ah 
Okonite Co., Limited. 
Otto Gas Engine Works 


Pease Furnace Co.,J.F.... 

Penberthy Injector Co 
Phosphor Bronze Smelting Co., Limited.... 
Pittsburg Locomotive Works 

Pittsburg Terra Cotta Lumber Co. 

Pittsburg Testing Laboratory, Limited......... 
Pond Machine Tool Co ... 
Poole & Son Co., KR 
Porter & Co., H. K aaa 
Potter, Alexander ............ 
Prentiss Tool and Supply Co 
Pulsometer Steam Pump Co... 


Q. & C. Co 
Queen & Co., Inc 
Rand Drill Co 


Reliance Gauge Co 
Redfield, C. L 


ALPHABETICAL, INDEX 


Riter & Conley................ 
Rochester Optical Co.............. 
Roebling’s Sons Co., John A............. 


Shawhan-Thresher Electric Co............. — 
Slatington Slate Syndicate............... 
Smith Co., The H. B...... 
Smith & Anthony Co.... ... .... 
Smith & Co., Edward . 
Southwark Foundry and Machine Co enti i 
Spinney, Virtue & Co............ ... 
Stearns Manufacturing Co... ................ 
Stillwell-Bierce & Smith-Vaile Co. 

Stow Flexible Shaft OW... 
Stow Manufacturing Co............ 
Sturtevant Co., B. F.... 
Sullivan Machinery Co... 


Toledo Machine and Tool 
rrenton Iron Co 

Triumph Electric Co.... 


Union Sewer Pipe 
United Electric Telepuone Co, ....... 
U.S. Mineral Wool Co 
United States Heater Co 
Utica Pipe Foundry Co 


Van Auken Steam Specialty Co 

Vandenbergh Laboratory of Chemical Industry. 
Vanderbilt & Hopkins........... 
Vulean lron Works Co. 


Walker Manufacturing Co 

Wanted and For Sale .. sess 

Warren Chemical and Mfg. Co..... 

Webber, Wm, one 
Vebster, Cainp & Lane Machine Co. 

Wedderburn & Co ,John. 

West Shore R, 

Westinghouse Air Brake Co..... 

Westinghouse Electric & Mfg. Co... 

Westinghouse Machine Co 

Weston Electrical Instrume nt 
Wetherill & Co., Robt 

Wheeling Corrugatinpg Co 

Wheeer Condenser & E ngineering Co. 

Whitlock Coll Pipe Co ... 

Wilkinson’Co... 

Wilks Mfg. Co. 8S 

Williams Mfg. Co 

Wilson Ear Drum Co, 

Winslow Bros. Co 

Wood & Co., R. D. 

Worcester Machine Screw Co........ 

Wright Co 


Wrought [ron Bridge Co 
Wyckoff & Son, A. 
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Gilbertson’s Old Method, 
Pennsyl Old Method 


RooFING PLATE. 


Also manufacturers of the | of steam pipe covering made by the State 
celebrated brands of | College of Pennsylvania, our covering gave 


American ; 
20 per cent. better results than Magnesia or 
Climax and Phoenix oot =m | Asbestos Sponge. Send for copy of test. 


GUMMEY, McFARLAND&CO. 
hems PHILADELPHIA. 3 _New York Fireproof Covering Co., 
| 121 LIBERTY ST., NEW YORK. 


AT A TEST 


pai 


Camera for Christmas. 


Makes the gift most valued because in one Handsome, Convenient, Non- 
Expensive Instrument are combined all the essentials to Photographic 
success and excellence. 


Gives perfect satisfaction, no matter in what line of work it is used. 


Let us tell you more about the Premo—show you exactly what it does, 
and quote our moderate prices. 


ROCHESTER OPTICAL COMPANY, 
seamen South St., ROCHESTER, N. Y. 


-A Winter’s Experience 


shows the defects of the Heating Apparatus. If your Hot Water 
Heater failed you in any way the past winter, or made your coal 
bill too large, we want to correspond with you. Orif you are think- 
ing of putting in a Heater for the first time, we can be of service to 
you. Our Hub Hot Water Heater is original in principle, works 
where others fail, and seven years’ use has demonstrated its supe- 
riority. We can put you in the way of getting one of these Heaters, 
no matter where you live. If you have made up your mind to 
purchase some other kind, you may modify your opinion after 
reading our pamphlet, which will be mailed free on application. 


Smith & Anthony Company, 
Manufacturers of Heating and Cooking Apparatus, 
48 to 54 Union Street, Boston, Mass. 


Please mention The Engineering Magazine when you write, 
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i The Illustrations in this publication are all made 
by the above Company. 


Please mention The Engineering Magazine when you wret 


ENGRAVERS 

Pe 


PROFESSIONAL 


D. ASHWORTH, 


Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, Pa. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 


made of Steam Engines. 


ERNEST BERTRAND 


Consulting Civil Engineer, 
SEATTLE, WASH. 
P. 0. Box 381. Offices, Dexter Horton & Co, Bank Bldg. 


Expert Examinations, Surveys and Reports of any 
enterprise or property in the Northwest. Plans Speci- 
fications, Estimates and Superintendence. Cable or 
Electric Railway Construction and Operation, 


FRANK NICHOLSON, 
MINING ENGINEER AND METALLURGIS§E 
P.O. BOX 515, PHCENIX, ARIZONA. 

Examines and reports on mines and mill and fur- 
nace property. 


ADAMS, ALTON D., M.A.1.E.E., 


ELECTRICAL ENGINEER, 
Electrical Machinery Designed for all 


urposes. 
P. 0. Box 1377, ton, Mass 


Wh. H. BRYAN, #. Am. Soo, 
Mechanical ana Electrical Engineer. 


GPECIALTIES t Water Works, Electric Light, Railway ané 
Power Plants; Steam and Power Installations; Steam 
Heating ; Smoke Prevention. 
Cc Itati E inati Tests, Reports,Plans, Specifications, 
Superintendence and Purchasing. 


1 TURNER BUILDING, ST. Louis. 


ELMER L. CORTHELL, 


Civil and Consulting Engineer, 
71 Broadway, New York City. 
Harbors, Railways, Terminals and large Bridges in 
the United States and other countries. Examinations 
and reports on grade crossing complications. Expert 
examinations of railway property. ° 
Cc. M. CONRADSON, M.E. 
Consulting Engineer. 

Special Labor Saving Machine Tools, New and 
Origi: al De-izns of Lathes, Milling Machines, 

oring Machines, Etc. 


ELECTRICALLY DRIVEN MACHINE TOOLS. 
MADISON, WIS. 


c. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES. 
269 Dearborn Street, CHICAGO, ILL, 


RITE for Rates for Pro- 
fessional Cards in The 
Engineering Magazine. 


E. P. JENNINGS, 
Mining Engineer, 


Ironwood, Mica. 
REPORTS ON LAKE SUPERIOR !RON MINES 


Drainage, Irrigation, Water Powers, River and Harbor 
Improvements, Canals, Railroads, Highways ; Surveys 
of all kinds: Cities laid out. . 


HENRY C. EDDY, 
CHICAGO, 
Electrical Engineer and Contractor. 


Specialty: Rebuilding old, inefficient or unprofit- 
able lighting and power plants. 


Plans, specifications and estimates furnished. 


149-151 Fifth Avenue, - - - 


(Harvard.) 

Consulting Electrical Engineer, 
University of Texas, Austin, Texas. 
Electric Mining, Railway, Power and 

Lighting Plants. Estimates prepared for proposed 
installations. Reports on existing plants with » 


| view to improving their earning capacity 


ALEXANDER POTTER ‘Assoc. M Am Soc ve 


Assoc M. Can. Soc. 
Civil and Sanitary Engineer. 


SPECIALTIES: Water Supply and Sewerage, Water and 
Sewage Purifications, Garbage D:sposal 


137 BROADWAY, - - NEW YORK. 
Lewis BLOCK, - PITTSSURG. 


Please mention The Engineering Magasine waen vou 
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PROFESSIONAL 
JULIAN KENNEDY, 


Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


®LAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 
ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


Branch Office of the WORES. 


Saooratory fChemend masonry, 


F. P. VANDENBERGH, B. S., M. D., F. C. S. R. A. WITTHAUS, A. M., M. D. ISAAC KEMOE, PH. 
CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. : 
Water supplies a specialty, analyses and complete advisory reports. Co-operation with engineers in sanitary 
and geological surveys ; and in all chemical features of mining, metallurgical or other industrial engineering. 
Assays, analyses, processes, superintendence, counsel 


ERIE COUNTY BANK BUILDING, NIAGARA AND MAIN STS., BUFFALO, N, Y. 


EVERETTE’S JIINING OFFICE 


TUCSON, ARIZONA. [Pioneer Mining Geolugist’s Office of Pacific Northwest.] 


PER AND LEAD-GILVER SMELTING PLANTS AND MINES. 
EXPERT EXAMINATION OF COPPER AND SILVER-LEAD PROPERTIO® Assaying and Analysis. 
CONSULTING ASSOCIATE MINING 
ATTORNEY AT LAW." 


RITE for Rates for Pro- Will examine and report upon the 
“Titleand exact Value’’ of Gop, Sitver, Leap, Copram,. 
fessional Cards in The Coat, Iron, Cay or other Minera Propertinzs, 


IN ANY PART OF THE WORLD. 
DR. WILLIS E. EVERETTE-1318 E Street, 


Tacoma, State of Washington, U.S. A. 


Engineering Magazine. 


[ read The Engineering Magazine with interest, not neglecting the ‘‘ads’’ and 
believe it to be almost perfection in its particular field. 
FRANK CAWLEY, 
Mechanical Engineer, Montreal, Canada. 


PITTSBURGH TESTING LABORATORY, LTD. 


Gro. H. Ciapp, Chairman. Aurrep E. Hunt, Vice-Chairman and Treasures, 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPrECIALTIES. 


flmspection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site, 


——=CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Oo.’s Testing Machines, Thatcher's Slide Rules. 


Please marntion The Engineering Magasine when you write, 
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MISCELLANEOUS 


GHELTENHAM MILITARY ACADEMY, | 


OGONTZ (wean PA. 

On the Summit of the Chelten Hills, Bound Brook Route to 

‘ew York. 

Unexcelled in the preparation of young men for 
leading colleges. and scientific schools. Now 
sented by its graduates in HARVARD, YALE, 
PRINCETON, CORNELL, LEHIGH, TROY, LA- 


FAYETTE and UNIVERSITY OF PA. For illus | 


trated circular or for a Taye blanks for '95-'96, ad- 
dress the Principal, JOH C. RICE, Ph. D., Ogontz, Pa. 


Lowest Cash Piscount allowed on Archl- 
tectural, Scientific, Electrica', Mechanical, 


Iodustriai and Techi al Books. Cata- 


anit Discount Sheet Free. WILLIAM 


T. CUMSTOCK, 23 Warren st,, New York. 


‘a VW ENCINEERING 
I explained by 

E. Spangenverg, ¢. E. 
More than 2000 questions with argued answers 

and over 500 illustrations, 
as wellas his Arithmetic, Algebra, plane and 
solid Geometry are sold by every Reliable Book- 
Dealer for 75 cents per volume, or wil! besent 


ostpaid, after receiptof price by the undersigned, 
rospectus of 32 pages sent free on application. 
Laborer's Instruction Pub Co. St. Louis Me 


DY. 


Modern Examinations of Steam Engineers, 


Written for Engineers by an Engineer. 
BY W.H WAKEMAN. 

12 mo. Cloth. 272 pages. 53 Chapters, and a list of 
300 questions for the examination of candidates for 
government and state license. PRICE, $2.00. By 
mail, postpaid, to any part of the world. Published by 

AMERICAN INDUSTRIAL PUBLISHING CO., 
Scientific Book Publishers, Bridgeport, Conn. 


~ REULEAUX’S CONSTRUCTOR. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN. 
By F. Reuleaux. 


Translated by Henry Harrison Suplee. 


Authorized Edition. 
Handsomely Bound in Cloth, 


Size12x9in. - pp xviii, 312. 


With Portrait and over 1,200 IIlustrations. 


PRICE $7.50 


Sent by express, prepaid on receipt 
of price. 


Order by mail, direct from 
H. H. SUPLEE, 
339 WEST CHELTEN AVENUE, 
Philadelphia, Pa. 


See Review in February Issue of Engineering Magazine, 


Harvard University. 
LAWRENCE SCIENTIFIC SCHOOL. 


This school will offer instructi 
the following departments in 


Civil Engineering, Mining Engineering, 

| Topographical Engineering, ane 
Electrical Engineering, Chemistry, Geology, 
Sanitary Engineering, Biology, General Scienoa, 
Highway Engineering, Science for Teachers, 


Mechanical Engineering, and a course in 
Anatomy, Physiology and Physical Training. 
The annual fee for each of these 
courses is one hundred and fifty 


doulars. For programme and other 
information, 


Address N.S. Shaler, Dean, Cambridge, Mass. 


The CORRESPONDENCE School ot Technology, 


CLEVELAND, OHIO, U. S. A. 


Engineering Courses (including Mathema- 
tics, and other allied Studies), also Course in 
Advanced Mathematics. Send for Catalogue 
and note the Instructors. Address, 

E. P. Roperts, M. E., Pres. 


DYNAMO ELECTRIC MACHINERY 


5TH EDITION, 
S. P. THOMPSON. NEARLY READY, 


Spon & CHAMBERLAIN, 12 Cortlandt St., N. Y. 


LATEST (\895) 
CATALOGUE? 


THE BRANDIS SONS CO., 


Surveying and Engineering Instruments, 
154 to 156 LEXINGTON AVENUE, 
Catalogues sent on application, BROOKLYN, N. Y, 


HIGH ART ENGINES. 


The Celebrated 


IDEAL, 
Built by 

A. Ide & Son, 

Springfield, Ills., 
U. S. A. 


Catalogue E on application illustrates modern direct 
connected apparatus. 


Please mention The Engineering Magazine when you write, 
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MISCELLANEOUS 


“WANTED .° FOR SALE 


A MEDIUM OF EXCHANGE FOR THE PATRONS OF 
THE ENGINEERING MAGAZINE 


The uniform charge for advertisements inserted in this Department is ro cents a line for each inser= 
tion, payable in advance. In preparing advertisements count each seven words a line, 

and allow three lines for a display heading tf that be desired. Remittances 
for transient announcements may be made in postage stamps. 


Macuinery For Sate MACHINERY For SALE. 


Machine Tools, Reduced Prices. 
THE CARVIN MACHINE co., Planer 42” x 36” x Planes 18’. Good and Heavy $650. 
Laight Street, New York. | “ with chuck 290. 
“ 24” oa” 6’. ~h. d de 400. 
- 16”. New, Heavy and accurate... ...... 220. 
METAL WORKING MACHINERY. Drill 60”. Back Geared ; wt. 4,000 lbs.,good order 150. 
A large stock of Second Hand Tools ‘ 28”. Very heavy, almost new .........se0e0s 195. 
always on hand. 20”. New, latest pattern............ 50. 
Bolt Cutter (New), to Complete... 
ENGINE LATHES. Engine, Extra Fine, H.P 800. 


25x12, Fifield, compound rest. Forging Drop, 100 1b. Hammer, New Design....  175- 
5x6 Blaisdell, oaun ,ound rest, with turret. Lathe 2" x 11’ bed. Almost new. Heavy ..... 450, 
13x6, Ames, rise and fall rest. ‘* 24" x 15 latest; new; 5,100 Ibs............ 400, 
11x4, Mann Lathe, plain rest. latest ; s beaaty  ........ 325. 
16x7, maker unknown, plain rest. “15x & F. E. Reed make; good as new.,... 200. 
16x8, Blaisdell, plain rest, ‘15’ x 6’. Heavy and in good order .. . a 
18x10, Flather, plain rest. Turret Lathe Jones & Lamson ; heavy; good ... 200). 
18x10, Blaisdell, plain rest. Screw Machine, Garvin's No. 1. Wire Feed..... 175. 
28x20, Perkins, compound rest. | Punch Press, Stiles and Parker No. 57; rebuilt.... 225. 
87x14, maker unknown ** “and Shear comb’d; new; 3000 Ibs.... 210. 
‘Stiles and Parker Design, 1500 lbs.. 


16’ x 16"x 4 Hendey. 
20’ x 20’x 4’ Nashua. 


AMERICAN TOOL WORKS, CLEVELAND, 0. 
SHAPERS. tees 


10” Juengst Crank, 


12” Juengst Crank, E 4 D PLAN 

10” Wood & Light, Traverse Head. S ND- AN . 
18” Putnam, Traverse Head. 

15” Juengst Friction Shaper. 


Sane PRESSES, Whltcomd Planer, 17 In. wide, 4 ft. fong. 
No. gh Spindle, Garvin. Wheeler Planer, 18 in. wide, 3 ft. fong. 

o, 2. Spindle, Pratt & nitney. 
Putnam Planer, 18 in. wide, 3 1-2 ft. long. 
Holly Mig.Co. Radial Hendey Planer, 24 in. wide, 6 ft. long. 
SCREW MACHINES. 
No.1, Garvin, Wire Feed. Pease Planer, ah In. wide, 6 ft. long. 


24” Blaisdell, Wheel Feed. 
24” Aurora, Back Geared, power feed. 


1 

Garvin, Wheeler Planer, 26 in. wide, 7 ff. tong. 
o. 2, rown & Sharpe, ain. 3 

borne Checking Lathe. Pond Planer, 36 in. wide, 16 ff. tong. 


MILLING MACHINES, 
No. 2. Pratt & Whitney, Lincoln. 
No. 2. Garvin, Plain 
No. 0. Garvin, Universal. 
No. 2. Garvin, Duplex. 


With two heads. 
No. 2. Garvin, Hand. HILL, CLARKE & co. 
No. 4. Brainard, Standard Universal. | 


Putnam Lincoln. 156 Oliver St., 14 S. Canal 
No.2. Pratt & Whitney, Lincoln. | BOSTON. CHICAGO. 
10 


22 


of all patterns and gauges, Pamanges and Freight MiscELLANEOUS 


| 
| 
| 
| 
Cars, Machine Tools, Engines, Boilers, Pumps and | — 


Re-laying Rails, Locomotives, 


Machinery of all sorts, new and second hand, for iat 
WANTED-—AN IDEA. Who can think 


sale at bargain prices. : 
of some simple 


| thing to patent? Protect your ideas; they may bring 
you wealth. Write JOHN WEDDERBURN co., 
Patent Attorneys, Washington, D. C., for their $1800 
| prize offer, 


THOS. P. CONARD, 
206 Walnut Place, - Philadelphia. 


Please mention The Engineering Magasine when you write, 
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MISCELLANEOUS 


MAcuiInery For SALE. 
— | 


SECOND-HAND MACHINERY. 
Iron Planer, 60 in x 60 in. x 16 ft., 4 heads, Betts. 
Iron Planer,.D. W. Pond, 26 in x 26 in. x8 
Iron Planer, 36 in. x 26in x7 ft. 

Iron Planer, 16 in, x 16 in. x3 ft. 

- ine Lathe, L. W. Pond make, 18 ft. x 53 in. 
Pit Lathe, complete. 

Seniss Lathe, 30 in. x 14 ft., Putnam. 

Engine Lathe, 26 in. x to ft., ’ D. W. Pond make. 

Engine Lathes, 15 in. x6 ft., D. b Pond make. 


, both New Haven. 

50 in. Farrell Pulley Lathe. 
each No. 20 Bliss Press. 
each No. 21, 30, Bliss Presses. 
gent 1 §-ton Foundry Cranes. 

envy Power Rail Shears. 

Heavy Roll Lathe. 

sseo the. Steam Hammer, Ferris & Miles. 
pond Ibs. Steam Hammer. 
350 Ibs. Steam Hammer. 
Lists sent. NEW YORK MACHINERY DEPOT, 
Office, 178 Broadway, N. Y. 


~Hyouareinneedof 
A LEVEL, 


we can fit you out at 
A BARCAIN. 


We have but one—a new, Engineer’s Wye 
Level—to dispose of, and if you desire such 
an instrument, it would be well tocall or write 
us for particulars at once. The Engineering 
Magazine. 


Macuinery Wanrtep. 
OWA NTE D. 


Dri Machine, 45 in, G. F.; 1 28 in., B. G. 


| The Engineering 


| 
| 


The American “Well Works, of Au- | 
rora, Ill.,are erecting a model iron foun- | 


dry at their works in Aurora, Ill. They 
will use all the latest appliances, employ- 
ing a pneumatic system for lifting the 
flask and drawing patterns, and the 
general hoisting around about the foun- 
dry. Parties having latest appliances are 
invited to correspond. 


SITUATION WANTED 


AN "AN AMERICAN MECHANICAL ENGINEER with. the 


“ Racial Traits,’’ would like to secure a position—near | 


New York City pre ferred. Ten years’ shop experience 
and twelve years’ drawing and designing. Shop and 
office systems and mechanical processes of manufac- 
ture. Special tools and machinery and a wide range 
of general work. Address, “‘ Racial Traits,” care of 
THE ENGINBERING Mac AZINE. 1030 
We pay for copies of this magazine returned to us 
as follows: 
May, 1891, 75 cents. ) In cash 
July, 1891, 50 or 
Sept., renewal. 
of the following issues of the “‘ Engineering Magazine” 
returned to us, viz.: 
October and November, ° 1891. 
May and December, 1892. 
April, May, August, September and October, 154 
January and August, . 
THE ENGINEERING MAGAZINE Co., Times Bldg., 


BOUND 
VOLUMES. 


— 


Magazine 


beginning with Vol. II. are de- 
livered at the following 
prices : 
Half Morocco, - $3.00 per Vol. 
Half Russia, - 
Half American Seal, 2.75 “ “ 
Full Sheep, - 
Complete files of any volume 
(provided the copies are in per- 


fect condition) will be taken in 


exchange upon payment of the 
following charge for binding, 


namely : 

Half Morocco, - $1.50 per Vol. 
Half Russia, - = 
Half Americau Seal, 1.25 “* “ 
Full Sheep, - 
Cloth, - > 


Charges should be prepaid 
on copies forwarded forexchange. 
Remittances should accom- 
pany each order as we do not 


_ open ledger accounts for books. 


50 
We also credit one month’s subscription for each | 


| 


We offer a premium for some 
of the numbers of Vol. I. 


Please mention The Engineering Magazine when vou write & 
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RAILROADS 


THE PICTURESQUE 


VALLEY RAILROAD 


HAS— 


Solid Vestibuied through train service, between 
New York, Philadelphia and Chicago, via 
Niagara Falls. 


Dining Cars on the European Plan. 
Double track ballasted with stone. 


Locomotives in all of which hard Pennsylvania 
anthracite coal ts used exclusively, thereby 
giving a passenger service that is free from 
the annoyance of smoke, dust or cinders. 


convenience in traveling, who have once been 
over its line, and all freight shippers who 1e 


| 
| 
For its patrons, all lovers of ease, comfort and | 
quire fast and careful service who have once | 


tried it. 


Elegantly illustrated printed matter descriptive 
of its line, which will be sent free, postage 
prepaid, on application to Chas. S. Lee, 
General Passenger Agent, Philadelphia, Pa. | 


ARE... | 
YOU GOING 
UP THE STATE? 


A trip will do you good. If 
you select the proper route, — 
all 


WEST-SHORE 
=KAILKOAD= 


trains are fast and luxurious. 
But the National Express — 
Limited—leaving New York at 
7:30P. M. arriving Buffalo 7:40 
A. M., is the fastest evening 
train out of New York. Try 
it and be convinced by personal 
experience. 


ARE YOU LOOKING 


For a Change in Location? 


If you are not satisfied with your present site, or if 
| you are not doing quite as well as you would like to, 
why not consider the advantages of a location on the 
Illinois Central R. R. or the Yazoo & Mississippi Valley 
R.? These roads run through South Dakota, Min- 
nesota, lowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, Mississippi and Louisiana, and possess 


| FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


INTELLIGENT HELP of all KINDS 
MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a 


| copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
debt, death rate, assessed valuation of property, tax 
rate, annual shipments, raw materials, industries de- 
sired, etc. 

To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 

laces on the lines of the Illinois Central R. R., which 
s the only road under one management running 
through from the North-Western States to the Gulf of 
Mexico. GEO. C. POWER, Industrial Commissioner 
L Cc. R. R, Co., 506 Central Station, Chicago. 


NATH — 
|ANAP 02 ON 


Gold through trains between Cincinnati, Toledo 
and Detroit. Vestibule Trains between Cin- 
cinnati, Indianapolis and Chicago. Through car 
lines from Cincinnati via Indianapolis to St. Louis, 
also from Cincinnati via Indianapolis to Decatur, 
Springfield, Ills. and Keokuk. 

The finest equipment that runs. 


D, G. EDWARDS, WM. M. GREENE, 


General Passenger Agent, General Manager, 
CINCINNATI, OHIO, 


Please mention The Engineering Magazine when you write. 
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MACHINE SHOP EQUIPMENT 


TURNBUCKLES _.. 
WITHOUT A WELD. 


MERRILL BROTHERS, 


465 to 471 Kent Avenue, BROOKLYN, N. Y. 


These Turnbuckles are made without a weld, from a single piece of 


iron, and smooth finished. The ends are drilled and threaded, U. S. 
Standard Thread. 


Manufacturers of 
DROP HAMMERS, 
FORGE HAMMERS, 


TRIMMING PRESSES, 
PARALLEL VISES, 
TURNBUCKLES. 


Ask for 
Our 


Circulars. 
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MISCELLANEOUS 


“IT IS QUILTED.” 


‘GLADIATOR SEAMLESS 
QUILT STITCHED BELT 


MANUEACTURED BY 


CARSPRING 


ost durabl id fi 
THOROUGH INSPECTIONS durable and satintactory sewed 
i] AND N. J. CAR SPRING & RUBBER CO., JERSEY CITY, N. & 


Insurance against Loss or Damage | 
. to Property and Loss of Life and 
Injury to Persons caused by 


STEAM BOILER EXPLOSIONS, 


J. M. ALLEN, President 
WM. B. FRANKLIN, Vice-President. 


DEAFNESS 


and Head Noises relieved by using 
Wilson's Common Sense Ear Drums. 
New scientific invention; different 
from all other devices. The only safe, 
simple, comfortable and inv isible 
Ear Drum inthe world, Helps where 
medical skill fails. No wire or string 
attachment. Write for pamphlet. 
Witson EAR DRUM CO., 
Trust Bidg., Loulsville, Ky. 
OMices: {uss 22 Broadway, New ¥ York, 


F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 


UNSOLICITED. 


“It gives us pleasure to advise you 


: that the returns which we have received 
: from the advertisement of our Anti- 
Waste Expansion Tank in the Engineer- 
| ing Magazine are highly satisfactory.” 


HEPE, KOVEN & CO. 
New York, Oct. 5th, 1895. 


Please mention The Engineering Magazine when you write, 
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BELTING, PACKING, HOSE, Etc. 


[EVIATHAN BELTING 


Tested under the hardest possible conditions and proved 
by years of service to be the best possible belt 


FOR HEAVY DRIVING OF ALL KINDS. 


Proof against Heat, Steam and Water. 
Strength, Durability and Traction Power Unequalled. 
SOLE MANUFACTURERS, 


MAIN BELTING CoO., 


1990-1236 CARPENTER ST., PHILADELPHIA. 
248 RANDOLPH Sr., CHICAGO. 


Send fer F ent 120 Prant ST., BOSTON. 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 


J. O. STOKES, Treasurer Genera Manacar. 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


om Black Seal,” “White Cross,” “Tiger,” “World.” 


Owe “Black Seal,” ‘“‘White Cross,” “Tiger” and ‘“‘World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


MOULDED GOODS A SPECIALTY 


THE MANHATTAN RUBBER MAN’rF’G Co. 
Cable Address; ‘‘Mtacocia.”” Telephone: 2965 CORTLANDT. 
RUBBER HOSE. EMERY WHEELS. BICYCLE TIRES. 
RUBBER BELTINC. RUBBER TUBINC. 


STEAM PACKING. CAR SPRINGS. 
MATS AND MATTING. LINEN AND COTTON HOSE. 


ALL KINDS OF MECHANICAL RUBBER GOODS. 
Factories: Passaic, N. J., on D. L. & W. RB. R. Offices: 64 Cortlandt St., N. Y¥. 
AGENCIES: 

Pittsburgh, Pa., J. Goldthorp, Westinghouse Building ; Philadelphia, Pa., Quaker City 
Machinery and Supply Co., 133 North 7th St.; Boston, Mass., Ireson Rubber Co., 97 High St.; 
Seattle, Washington, Puget Sound Machinery Depot ; St. Louis, Mo., Peters Rubber and Supply 
Co., 511 North 4th St.; Cincinnati, Ohio, B. R. Miller, 904 Neave Building; San Francisco 
Cal., H. D. Morris & Co., 143 First St.; Chicago, Ill., Chicago Rubber & Mill Supply Co... 
312 Dearborn St. WRITE FOR PRICES. 

Please mention The Engineering Magazine when you write. 
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CoLorabo IRON Works, 
DENVER, COLO., 


Manufacturers of 


and |: = and 
Copper Smelting Z CYANIDE PLANTS. 
Furnaces. wae 
Stamp Mills, 
Concentration Mills, 
Vanners, Elevators, 
Screens, Hydraulic Sizers. 
Rolls, and oe 
Crushers. Our specialties 
ae comprise: 


We carry a large 
stock of Boilers, En- 
gines, and Steam 
Pumps. 


Everything re- 
quired in Smelt- 
ing and Milling 
Equipments. 


SILVER-LEAD SMELTING FURNACE. 


The only Hot Blast Pyritic Smelting Furnaces in successful operation were 
built by us. We have built more successful Silver-Lead Smelting Furnaces than 
all other manufacturers combined. 


I wish to acknowledge receipt of nine volumes of THe Engr- 
NEERING MaGazine, bound in half morocco. I am more than 
pleased with the excellency of the binding and the general appear- 
ance of the entire work. 

I think these volumes will be a great acquisition to my 
library. 

ROBERT GILLHAM, C. E. 


Kansas City, Mo. 


Please mention The Engineering Magazine when you write. 
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AND | 


"APPARATUS 


FOR LIGHT 


AND POWER_ i 

1894 [MANUFACTURED BY THE 


fort WAYNE ELECTRIC CORPORATION, 


Fort WAYNE. 
BRANCH OFFICES: 
New York City: 115 Broadway. New ORLEANS, La.: Southern Electric Mfg. &' Supply Pf 
CHICAGO: 621 to 625 Marquette Building. Co. ada 
PHILADELPHIA: 907 Filbert Street. OMAHA, NEB.,; 104 Bee Building. 
Boston, MAss.: 17 Federal Street. Str. PAUL, MINN.: 113 Germania Life’ Building. fi 
RocueEster, N. Y.: Powers Building. CINCINNATI, OHIO: 402 Neave Building, a 
Cotumpus, On10: 57 East State Street. SAN ANTONIO, TEX.: 207 Lasoya Street. t 
} San Francisco: Electric Imp. Co., 35 New Mont- | RicHMoNpD, VA.: Chamber of Commerce. 
we gomery Street. Sr. Louts, Mo.: 60 Turner Building. 
PittspurGH, Pa.: 405 Times Building. | Kansas City, Mo.: W. T. Osborn & Co { 
Export Department: 115 Broadway, New York City. j ny 
Please mention The Engineering Magazine when you write. : “t 
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FILTERS 


For City, Town and Village Waters-Works, Mills, Factories 
Protected by the Important Hotels, Dwellings, Laundries, Baths, etc., etc, “ 


Compartment Washing Patent. fhe CONTINENTAL is the Simplest. 
Successive or Simultaneous Washing. Most Efficient and Economical. 


Double Filtration Simplest and Most Efficient Process of Washing Filter Beds. 
WE REMOVE ALL TASTE, COLOR AND ODOR, 
AND RENDER WATER PURE AND SPARKLING. 
Special Attention Given to Large Filtration Plants. We Make Tests on 
the Ground for Lurge Plants. 
SEND FOR TESTIMONIALS AND PRICES. 
| 


...-ROAD TOOLS.... 


PAT, DEC. 8, 1891, 


ACME WIRE | Austin Rock Crusher.—The jaws having com- 
1" PARTITION RACKS pound oscillating movement, the crushing of rock is 


continuous. Embodies an entirely new principle 
Are clean, light, strong, graceful ; collect no dust, harbor no whereby weight ie reduced, capacity increased, less 
vermin, utilize space. The best pigeon hole cases for many power required, and life of crusher prolonged. 


purposes ever made. Fitted with boxes if wanted. Carriedin | Awarded first medal at the World's Fair. 
Stock and made to order. Send for circular and price list. 


+ 
* 


Also Manufacturers of 


— 
Desks, Filing Cabinets and 
2 4 Office Furniture and Fixtures. Austin Reversible Roller.—Has anti-friction 


roller bearings. No weight on horses necks. Is re 
H E GLO CO., versed or brake applied by driver without leaving his 
seat. Lightest draft and most easily handled. 1% to 

Fastern Branch : 


; 8ton. Awarded first medal at the World’s Fair, 
42 Beaver St., NEW YORK, CINCINNATL | Also manufacturers of a full line of Road Makin 


| Machinery. F.C. AUSTIN MFG. CO., CHICAGO, ILL. 


| 

| GREAT BALL NOZZLE-King of Fire Fighters, 

| No Back Pressure 


| Easily Handled by One Man 
a 
| THE BALL DOES IT ALL. No, 1 
| 24% inch 
Increases Efficiency of Fire Departments 
; | 100 Per Cent. Spray and Shut-off. 
» 
p | The Ball remains against pressure without the guard, thus permitting the flow of 
" the same volume of water as the straight pipe and creating a powerful spray. ' 
: It is the most important addition that has been made to fire equipment since fire 
} fighting became a science. It covers a large area quickly with a sufficient volume of 
No. 3% % inch water to quench flames without serious damage to interior property. It furnishesa 
Ball Nozzle Lawn shield to rendering their work less hazardous. 


AMERICAN BALL NOZZLE CO., Sole Manufacturers, 837-847 Broadway, N. Y. 
| Shut-off. ™ Branch House: 235 Sutter Street, San Francisco, California. 


Please mention The Engineering Magazine when you write, 
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West Shore R.R. Freight Houses, - Weehawken, N. J. ma 
COVERED IN 1892 WITH ‘A 
WARREN’S ANCHOR BRAND” NATURAL ASPHALT ROOFING. 
This Roofing is also in use by Boston & Albany R. R., Pennsylvania R. R., New York, New Haven & Hart- i 
ford R. R., New York Central & Hudson River R. R. We shall be pleased to furnish samples of our Anchor TS 
Brand Asphait Cement and Felt that lave been in use for 15 years and are still in good condition. 2 a! 
Send for circulars, samples and estimates.on work to ay 
WARREN CHEMICAL AND MFG. CO., 73 Fulton St.. New York, U.S.A. Ke 


| The O.SKeuy @. + + 
TE, 


JULIAN SCHOLL & 00., New York Agents, 126 LIBERTY ST. ry 
HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. Ts lal 


and 


General Office and Works, Harrisburg, Pa., U. 8. A. ts 


The Harrisburg Double ia 
Engine Road Rollers a, 
For Fine and 
Substantial Service 
A 
Now York, Mail & Express Bld’g. laa , 
W.R. 701 Betz Bld’g, 
Boston, 620 Atlantic Ave., if 
Wallace Stebbins, Baltimore, 111 EB. German St. 


MANUFACTURERS OF 


THE ODORLESS EXCAVATING CO. 


. Pumps and Apparatus for Cleaning 4A 
Vaults and Cesspools. A 

Send for Catalogue and Price List. ier 

: 64 FEDERAL ST., - BOSTON, Mass. ak 

If you want to buy or sell second-hand machinery, if you want ny 


help, or if you want a position, advertise on page 24. al 


Please mention The Engineering Magazine when you write, 
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MISCELLANEOUS 


BUFFALO STEAM HOT BLAST APPARATUS 


For Heating 
and Ventilating 
Mills, 
Factories, 
and all 
Large Buildings, 
Unexcelled 
4 for all 
Dring Work, 


Buffalo Steel Pressure Blowers, Exhausters, Upright and Horizontal Single and Double Engines, Forges, Ets. 


BUFFALO FORGE COMPANY, Cor. eee a Mortimer Street, 


FFALO, N. Y., U. S. A. 
c hicago Office, 22@fand 24 West Randolph 


AUTOMATIC WATER TANKS 


SAVE ALL PUMPING EXPENSE 


AT R. R. WATER STATIONS. 


1,000 CALLONS THE AUTOMATIC WATER TANK CO., 


PER MINUTE. 143 Liberty St., New York. 
Marine Machinery and Steam Yachts 


ON HAND AND BUILT 
TO ORDER. 


MARINE IRON WORKS, 
Clybourn and Southport Aves., 
CHICAGO, ILL. 


~~ MANVILLE COVERING co. 


MILWAUKEE WIS. NORRISTOWN, PA, 

MANUFACTURERS OF 
ASBESTOS CEMENT, 
SHEEP WOOL CEMENT 
and SECTIONAL COVERINGS 


For and Low pressure and 
ot Water Service. 


A New Movement! A Perpetual 
Compound Lever! Powerful, Simple 
and Du able! Light Compact and ¢ 
Strong! One as an Lifttothe Full ¢ 


Capacity of tl Self-Sustaining ¢ 

at Any P« ant! Freely by Slight 

Pull upon the Hand ¢ hain! The Block 

Always Hangs Plumb 

MOORE MANUFACTURING AND FOUNDRY CO., ° MILWAUKEE, WIS. 


Please mention The Engineering Magazine when you write, 
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MISCELLANEOUS 


to poison the air and become a nuisance. All the 
kitchen refuse turned into fuel for the morning fire 
quickly, cleanly and easily by the 


HOUSEHOLD GARBAGE CARBONIZER. 


A practical, simple, efficient sanitary and inexpensive 
device, that converts the garbage into charcoal without 
offence or trouble, and with no interference with the 
stove or the draft. 


Endorsed by Sanitary Authorities. 
Recommended by Health Officials. 

Adapted to any style of Stove or Range, and for 
any Family or Building. 


Send for W.F. MORSE & CO., 
Catalogue. 58 PINE "sr. NEw YorK. 


CORRUGATED FURNACES, 


For Marine and Land | 


Boilers. 
MORISON SUSPENSION FURNAGES. 


SOLE MANUFACTURERS IN THE UNITED STATES. 


CONTINENTAL IRON WORKS, 


NEWARK, N. J. 


Write for Catalogue. 


Voltmeters, Ammeters, Wattmeters, 
Strictly High Grade. Recognized as Standards. | W. A. Crook Bros. Co., Newark, N. J. 


‘RUBY” PACKING. 


THE BEST BEARS 
THIS TRADE MARK 
Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN SPIRAL 
Piston Packing _Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


NEW YORK BELTING & PACKING CO.iTD 


PIONEERS ANDO LEADERS. PARK ROW, NEW YORK. 


SEND FoR 
CIRCULAR, 


Please mention The Engineering Magazine when vou write, 
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rl THE DEANE OF HOLYOKE. 
SINGLE 


DUPLEX 
TRIPLEX N 
COMPOUND 


TRIPLE EXPANSION 

44 THE DEANE STEAM PUMP 6O., | 
HOLYOKE,MASS. 
New York. Boston. Philadelphia. Chicago - 


Write for “The Deane Specialties.” | 
THE WALKER MPG. CO., 


Engineers, Founders and Machinists, 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, Electric Generators 
Cable Railroad Machinery. Machine Moulded and Cut Gearing of all Sizes a Specialty, 


(COMPOUND PUMPING ENGINE, 100 GALLS, PER MINUTE.) 


Manufacturers of Including Pumes, Accumutators, Motors, Barance Vatvas, 
| i NERY INGLE AND MULTIPL H ACHINE: 
| Patent Hydraulic Machinery. Susanne Poawts, ond 
1 | COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING. 
| N U Ni PS WRITE FOR SPECIFICATIONS AND PRICES. 
OUR SPECIAL] Y | 
JEANESVILLE IRON WORKS, JEANESVILLE, PA. 
; i Count me as a regular subscriber to THE ENGINEERING MAGAZINE. There are many 
Be : | features of it that I cannot well afford to be without. 
FRED, W. RICHART, 


| Mechanical and Electrical Engineer, Carbondale, III, 


Please mention The Engineering Magazine when you write. 
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PUMPING MACHINERY “ 
i Smith-Vaile. 


PUMPS 


FOR EVERY POSSIBLE OUTY. 
The only Pumps with Patented Removable 


Water Cylinders and Adjustable Water Pistons 
LESS WATER SLIPPAGE THAN IN 
ANY OTHER DUPLEX PUMP. 


SEND FOR ILLUSTRATED JATALOGUE, 


by The Stilwell- Bierce & Smith-Valle Co., 


YEW YORK, 110 Liberty St, CHICAGO, 63 8. Canal St. DAYTON, OK? 


THE LAIDLAW-DUNN- -GORDON 1 


General Offices, Southeast Corner Pearl and Plum Sts., anes. 
Factories, Tweedvale, Hamilton Co., Ohio, u Ss. 


BUILDERS OF 


Steam Pumping Machinery 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 


Water Works and Sewerage Machinery. 


CORRESPONDENCE SOBIOITE 


Branch Offices. 


sew York: 136 Liberty St. 
Philadelphia: 45 N. Seventh St. 
Pittsburgh: 410 Lewis Block. 

Chicago: 68 & 70 South Canal St. 
Cleveland : 30 S. Water St. 

London, England: Hayward, Tyler & Co, 


| 


— 


Please mention 1 The F Engi incering Magaz ine when you write. 


| 
Ai ai, 
\ } 
| 
ai 
r 
ny 
ervice TY 
7} 
; 
rT =i 
(G0 08) 
= 
AMERON s\TEAM UMP 
‘ 
be 
| ‘ ag 
4 


THE D&EANE OF 


SINGLE 


DUPLEX 


THE DEANE STEAM PUMP 6O., renal 


HOLYOKE, MASS. — 
New York. Boston, Philadelphia. Chicago — —_ 
Write for The Deane Specialties.” 


THE WALKER MEG. CO., 


—= Engineers, Founders and Machinists,=——>—_ 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, tore. 
Cable Railroad Machinery, Machine Moulded and Cut Gearing of all Sizes a Specialty. 


(COMPOUND PUMPING ENGINE, 100 GALLS, PER MINUTE.) 


Manufacturers of Including Pumps, Accumucatrors, Motors, Batance Vatvas, 
CRANES, Forinc, FLANGING AND STAMPING Presses, SHEARING 


Patent Hydraulic Machinery. MACHINERY, SINGLE AND Muttiece Puncuinc Macuings, Bloom 


AND Bittet SHEARING PLantTs, and 


COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING. 


MINE PUMPS 
OUR SPECIALTY 


JEANESVILLE IRON ‘WORKS, JEANESVILLE, PA. 


Count me as a regular subscriber to THE ENGINEERING MAGAZINE, There are many 
features of it that I cannot well afford to be without. 
FRED. W. RICHART, 
Mechanical and Electrical Engineer, Carbondale, III, 


Please mention The Engineering Magazine when you write. 
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PUMPING MACHINERY 


ik Smith-Vaile. 


PUMPS 


FOR EVERY POSSIBLE OUTY. 

The only Pumps with Patented Removable 
Water Cylinders and Adjustable Water Pistons 
LESS WATER SLIPPAGE THAN IN 
ANY OTHER DUPLEX PUMP. 


SEND FOR ILLUSTRATED JATALOGUK. 


SEW YORE, 110 St. emicaco, 63 8. Canal St. DAYTON, 


LAIDLAW-DUNN- -GORDON CO. 


General Offices, Southeast Corner Pearl and Plum Sts., ae. 
Fectories, T'weedvale, Hamilton Co., Ohio, q 


BUILDERS OF 


Steam Pumping Machinery ... 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 
Water Works and Sewerage Machinery. 


CORRESPONDENCE SOBIOITE 


Branch Offices. 
York: 136 Liberty St. 
Philadelphia : 45 N, Seventh St. 
Pittsburgh : 410 Lewis Block. ah 
Chicago: 68 & 70 South Canal St aA 


Cleveland : 30 $. Water St. 
London, England: Hayward, Tyler & Co, 


CAMERON STEAM Powe 
CAME 

oot OF East 23% $7, = 


Pra. N 


i 

q A 
for 
any 

Service 

4 : 
je 
J 
A AD 
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JOHN: H. GOWAN 


UMPS every CINCINNATI, Suis. 


PRICE LIST 


SERVICE FACTORY OFPICE 46 CENTRAL AVE: / ON APPLICATION 


- SEND GATALOGVE 


FO i 
PULSOMETER STEAM PUMP co. ‘SOLE OWNERS-NEW YORK ® 


(COPYRIGHTED 1691) 


WELL SUPPLIES. 


FROM ALPHA AIR OMEGO. 


ComPESSING 
ENGINE. 49 | 


& fy Chapman's Pat. Air Lift for 
a 3 a Artesian Wells, causes non-flow 
ing wells to flow, increases the suj 
=5 i ply 2 to 5 times, also will bring 
= * river water any distance. 
= 1415 pages 
illustrated 5 
es Enyclope- 
av dia, 25¢. 5 


Circulars 


paepur 


aursug 


TM 


Our Fuel Saving Two Plunger Arte- 


-urc * 


-punodmos io 


Awarded 3 Gold Medals 
and 4 Diplomas at 
World's F air r. 

LIGHTNING WELL-SINK- 

ING Machinery Manu- 
Jetting Revolving, Artesian, Diamond Pr respecting 
ools, Rugines, Be Wink 1 Mills, Pumps 
THE AMERICAN WORKS. 
AURORA, ILL. CHICAGO, ILL. DALLAS, TEX. 


THE COOK WELL CO. 


ST. LOUIS, MO., U. S. A. 


Cook’s System of Wells for Cities, Towns, Villages, 
Railraads, Ice Plants, Breweries and Manufacturers. 


COOK’S PATENT BRASS TUBE WELL STRAINER. 
COOK’S DEEP WELL PUMPING ENGINES. 


Estimates Furnished Upon Application. 
Write for Catalogue and Prices. 


EXTENSIBLE SEWER BRACE 


WITH BALL-BEARING SHOES. 


An invaluable tool for use in Excavations 
ofany kind. 


WRITE FOR CATALOGUE. 


THE DUNN MFC. CO., Lim., 


Sole Owners of Patents, 
PENN BUILDING, - PITTSBURGH, PA. 


See Page 24. 


ROSS VALVE 


TROY, N.Y. 


ROSS REGULATOR 
VALVES, for steam and water. 


Will contiol the flow and 
maintain any desired pressure. 
For car heating it hasno equal 
No complicated parts, It is 
easily understood. It is dur 
able, low in price, and always 


reliable. Made in sizes from1 
to 12 inches. 


Please mention The Engineering Magazine when you write, 
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CAST 1RON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & SON, gy ' 
Selling Agents, Utica, N. Y. Manufacturers of Lead Pipe and Plumbers’ Materials. Wholesale Eastern 
\gents Akron er Pipe. 


RIVETERS — Fixed and Portable. 

PUNCHES, SHEARS, 
DRAULIC 
HY TRAVELING and JIB CRANES. 


SEND FOR PAMPHLET. 


IRON PIPE 


R. D. WOOD & CO. “sisi. 


400 CHesTtNuUT ST., PHILADELPHIA, PA. 


THE OHIO PIPE COG. 


—_———COLUMBUS, OHIO. 
DAST IRON PIPE OF ALL KINDS. 
LOCOMOTIVE AND CAR CASTINGS 


_THE UNION SEWER PIPE COMPANY _ 


STANDARD 
Thoroughly Vitrified 
and Salt Glazed>— 


AKRON, OHIO, U.S.A. %& 
A. H.MCNEAL 


THE McNEAL PIPE and FOUNDRY CO., 


BURLINGTON, N. J. 
CAST IRON PIPES for Water and Gas. 


Large Cylinders. Flange Pipes. General Foundry Work. 


If you want to buy or sell second-hand machinery, if you want 


help, or if you want a position, advertise on page 24. 
Please mention The Eneinesrine Magasine when vou writh 
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DIMUNICIPAL 


Company 


| 
| NEWBURGH, N.Y. 


High Pressure, 
Gate, Angle, 
Check, and 

Back Pressure 
Valves, 

Flange Fittings, 
Separators, and 
Expansion Joints. 


Water and Gas Pipe. 
The Addyston Pipe and Steel Co., 


CHAPMAN VALVE MANUFACTURING COMPANY 


MASS. BOSTON 
Bt. Louis Offce,L M. RUMSEY, MPG. 00., 810 Nor’ Second Btreet. 


All of our own 
manufacture 
For special information and prices, write to Complete Power Plants 
Cincinnati, O. Furnished and Erected. 


Manufacturers of 


Valves and Gates for Water, Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 


Fire Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 


Pressure STEAM, 125 Les. PRESSURE AND Wewarps. 


General Office and Works, Treasurer's Office, Chicago Office, 
INDIAN ORCHARD, | 72 KILBY STREET, | sr, 


28 PLATT 8T. 


> 


THE CRANE HIGH PRESSURE 
WEDGE GATE VALVES. 


These Valves are extremely heavy and will easily stand a working 
pressure of 200 Ibs, steam per square inch, 

They have removable seats which are practical, 

The stuffing boxes can be repacked without shutting off steam. 

The stems are larger and bodies heavier than those of any other 
Valve. 

The seat rings and wedge faces are made of a special bronze, known 
as ‘‘ Crane’s Hard Metal,” which is nearly as hard as steel. 

Catalogue sent upon application. 


N St. Paul. 


CRANE COMPANY, _ 


Kansas City. oluth. 


Los A les. Omaha. 
San Francisce, CHICAGO. Portland, Ore. 


Please mention The Engineering Magasine when you write, 
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MINING M ACHINERY 


The Ingersoll- - Sergeant Drill Co. 


Machinery for 
| Rock Excavation 


f AIR COMPRESSORS 
CHANNELERS 
ROCK DRILLS 
COAL CUTTING 
MACHINERY 
Compressed Air 
For The Pohle Air Lift Pump 
For Pneumatic Hoists 
For General Use in 


Railroad and other Machine 
Shops 


Send for Catalogue 


THE INGERSOLL-SERGEANT DRILL CO. 


HAVEMEYER BUILDING 
26 Cortlandt St., - New York 


Lne.NEws, 


Ingersoll-Sergeant Channeler on Chicago Drainage Canal. 


THE ACKNOWLEDGED 


Perfect 
Pulverizer 


Of All Refractory Substances 


Is the ** Griffin Mill,’’ whose first cost, wear, 
and operating expense is much less than 
stamp mills, and which yields a larger pro- 
duct at less cost than any other mill, with 
perfect success in every instance. 

It will work by either the wet or dry pro- 
cess, and deliver a uniformly sized finished 
product of from 30 to 350 Mesh, with equal 
facility. Its capacity is 3 to 4 tons per hour 
on Phosphate Rock, 1% to 2 tons per hour 
on Portland Cement, Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Go., no. 92 state st., Boston. 


Please mention The Engineering Magazine when you write, 
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The builders of the 
Heaviest Machinery for the 
largest and most successful Mining 
Companies in the World are 


FRASER & CHALMERS, 


Fulton and Union Sts. 
Chicago, Ill. 
U. 


Among thousands of plants for steam power, hoisting, pumping, milling, 
concentrating, smelting and ore treatment installed by them, only a few can 
be mentioned. 


Stamp Mills. Riedler Pumps 


Among the latest is the | L and Compressors 
Alaska Mexican Mill, but | “3% 

over 3,000 stamps have 
been supplied for South 
Africa, over 1,000 for 
Colorado, over 1,000 for 
Montana, over 1,000 for & 
Mexico, etc., etc. 


for Boston & Montana, Butte 
& Boston, Montana, Solvay, 
Process, N. Y., Milwaukee 
Mining, Idaho, Horn Silver, 
Centennial-Eureka, Utah, 
Rand Mines, Africa, and 
other Companies. Lincoln 
Park, Chicago, City of Port- 
land, Oregon, Tiger Mine, 
Idaho, Mohawk Mine, Ari- 


ona, Coal Dept’s, Penna. R. 
ecco fs and Del., Lack. & West. 
R. R., etc. 
Bessemerizing 
Copper Plant__-—~*> PERFORATED METALS 


for Anaconda, Copper Queen, Salt Lake A SPECIALTY .... 
City, Nichols Chemical, United Verde, : 
and Standard S. & R. Companies. 


Catalogues on Request. 
Telegraphic Codes Used. 


FRASER & CHALMERS, 
A. B. C. 4th. 
London, Ed., Moreing & Neal and Bedford MeNeill 


Please mention The Engineering Magazine when you write. 
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>>> MINING MACHINERY 


THE 
NORWALK AIR 
AND GA 
COFAPRESSOR 
« € 


mad 

THE NORWALK 
\RON WORKS 
SOUTH-NORWALK 
CONNESTICUT. 


There’s a dividing line between 
GOOD PRACTICE AND 


BAD PRACTICE 
in the transmission of power. 


Do you know when to stop using Steam, and when to commence 
using Compressed Air? 

If you have any doubts on the subject, or any questions to ask, we 
will cheerfully answer your letters. 


Our circulars also are free. 


THE NORWALK IRON WORKS CO., 


So. Norwalk, Ct. 
BUILDERS OF 


AIR AND GAS COMPRESSORS. 


The above cut illustrates a small size duplex compressor, having compound air 
cylinders with intercooler, and compound steam cylinders fitted with Meyer cut-off 
valves. This is the best and most economical type of compressor for small and 
medium sizes, and is especially desirable for machine shop use. 


RAND LL COQ., 


ad PARK PLACE, 


NEW YORK CITY. 


MANUFACTURERS Op. Dperariona 


POSITIVE PRESSURE BLOWERS. = 
GAS EXHAUSTERS & PUMPS. 
@onnersville. Indiana. & 


mention lhe Anmgineering Magazine when you write 4 
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HOISTING ENGINES, Etc. 


THE SULLIVAN 
DiaMOND PROSPECTING DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing | 
of later development of mineral property. It boresto any depth at any | 
angle, and removes a solid core or section showing the location, 
thickness and quality of the mineral. 


THE QUICKEST, CHEAPEST & BEST ‘METHOD OF PROSPECTING. 
Tae MONT ACCURATE & RELIABLE RESULTS. 
Diamond I'ri''s operated by Hand or Horse Power, Steam, Compressed Alr of 
ELRCTRICITY. 

GENERAL QUARRYING MACHINERY — Channeling and 
Gadding Machines 

MACHINERY—tThe Stanley Entry Driving 

Gane for Prospecting Mineral Lands with the Diamond Core Drill. 


SULLIVAN MACHINERY CoO., 
4-00 NW. Clinton St. 18 Broadway, 18th & Market St. 
_ CHICAGO, ILL. NEWYORK. DENVER. 


*punoiZispu a Bunoadsoig 107 


GALE CAPACITY 


oo STEAM STAMP MILLS. Rs 


We manufacture everything pertaining to Stone Crushing Plants, and if desired will 
take entire charge of construction. 


GATES IRON WORKS, Dept.’G,” 650 Elston Ave., CHICAGO, ILL., U.S.A. 


New York, 136 Liberty St. — London, E.0., 73 A Queen Victoria St.— Butte, — City of Mexico, 8 Calle de Gante. 
THE 


“SALEM” ELEVATOR BUCKET 


is made of any size required and of any 
strength of Steel for any purpose. 


Send for '96 list—free 


W. J. CLARK & CO., Salem, Ohio, U.S.A. 


Hoisting Engines Contractor's Machinery. 


LOCOMOTIVES, CARS, STEAM SHOVELS, 
GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


woras: 


Friction Drum Power Hoist. 386 To 398 RIVER AVE., ALLEGHENY, PA. 


GONTRACTORS’ PLANT MFG. CO. ams, 


omen MANUFACTURERS or 

ano wind Powe MOISTING MACHINES 
Derrick Iron and Oontractors’ 8 lies, 

a} A Complete and Very Useful Catalogue Free. »* tion this Magastae. 


129 ERIE STREET, - BUF. \LO, N.Y. 


Please mention The Engineering Magasine when you write 
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LINK-BELT ENGINEERING 


NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-handling 
Machinery for Industrial Plants and Power 
Stations. Elevators and Conveyors for all 
materials, and Power Transmissions 
employing Ewart Link-Belting, Manilla 
Rope and all Approved Appliances. .. . 


(CHICAGO—LINK BELT MACHINERY CO.) 


CUMIMIER DRYERS, ROASTERS, CALGINERS. 


ALL STYLES. ALL SIZES. 
FOR EVERY MATERIAL REQUIRING 
DRYING, ROASTING, CALCINING. 
THE F. D. CUMMER & SON 00., 


ENGINEERS. CLEVELAND, 
CHEMISTS. 


+ 109 California Street, San Francisco. 
Chas. Erith & Co., 70 Gracechurch Street, London. 
Austr: Otis Engineer: ng Co Melbourne, Aus, 


dock building, pile driving, coa 


hoisting and quarry engines of 
any power, sugar cane transferring 
engines, transferring machines for de- | 
positing cane from car to carriet, 
with my improved patent friction 


drums, with or without boilers. Any | 
amount of reference ao Estab- | 


oe in 1870. Send for Catalogue. 


2m J.S. Mundy, 


Newark, N.J. 


AU dock be , mining, bridge erecting, | 


Roller Chains, Stee! Drag, 
Steel Cable and Special Chains 


ELEVATING 
CONVEYING 
MACHINERY 


POR HANDLING MATERIAL OF ALL KINDS 


POWER TRANSMISSION 


WIRE CABLE » 


1744 Market St., Philadelphia, Pa.; 22 Light St., | 
Baltimore, Md.; 117 Water St., Pittsburg, Pa -. 249 S. 
St. , Chicago, :75.N. Second St., St: Louis, 

39 Magazine St.. New Orleans, La.; 34 Fremont 

F., San Francisco, Cal.; 53 Front St, Portha nd, Ore.; 
Sitarth and Wakouta ‘Sis., St. Paul, Minn.; 218 Con- 
om St., Boston, Mass. 


HOISTING 
ENGINES 


MANUFACTURED BY 


The John F, Byers 
Machine Co. 


Ravenna, 


Ohio. distance Conveying. 
—— JEFFREY MFG. CO, ashingion st 
WRIT 
ag Columbus, Ohic. Send for Catalogue. 
CATALOGUE. 


Please mention The Engineering Magazine when you write, 
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WIRE ROPE, ETC. @ 


EARLE C.BACON, 
ENGINEER 
HAVEMEYER 
PACIFIC: IRON- WORKS. COPELAND 
FARREL: FOUNDRY & MACHINE C2) and BACON. — 
Crushin: Ore Washers, Skips, Ming Cars, 
BACON S [ Srushing Ballers 


HOISTING ENGINES 


FARREL'S (siake patter’) ORE Ano ROCK. 


RR CRANES..CRUSAERS. 
STANDARD FOR 25 YEARS. 


Our 
COMPLETE MINING & CRUSHING PLANTS $p0cialties, 


“1 WIRE ROPE 


Picase mention The Engineering Magazine when you write, 
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TREN LON | 

| 

i 

| 

“WN Works at Trenton.N,]- 

HW\ ¢ LIBERTY ST. NEW YORK. 

WN & hi 
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INDUSTRIAL RAILWAYS st 


ESIDES Regular Cars of 21 1-2 inches Gauge 
Designed for Use in Manufacturing Establishments, 


WE BUILD SPECIAL CARS 


| suited for Peculiar Conditions, and Illustrate Several 


j 
j 
| 
4 


Tip Car with Inclining Attachment, built for Ellers- Coke for the Toronto Gas Company, 
lie Gasand Coke Co., Winifrede Junction, West Va. Toronto, Canada. 


Car for C parang Gas Generator, built for the Mil- 
waukee Gas 


eight Co., Milwaukee, Wis. 


Na 


’ Ladle Car for Melted Iron, built for the Warder 
Bushnell & Glessner Co., Springfield, O. 


40 cubic feet Tip Car, 36 inch gauge, inside flange 
wheels, built for the Colorado Coal and Iron Co. 


If connected with the handling of materials, send for our pamphiet, * Industrial Railways.” 


C. W. HUNT COMPANY, as sroapway, N. Y. 


Please mention The Engineering Magazine when you write. 
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BAA 
Acid Car, with special dumping mech- 
anism, built for Morgan & Co., Shady Side, N. J. (AAA A 
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AIR BRAKES 


Standard apparatus for all kinds of Engines and Cars. Com- 


plete Equipment, or any Parts desired. 


INTERCHANGEABLE. 
GUARANTEED. PRICES RIGHT. 


Catalogue, illustrating 65 articles of standard air brake ap- 
paratus and 8 engravings of complete equipment, Price List, and 


information of value, for the asking. 


AIR COMPRESSORS 


Duplex Pumps No. 3 and No. 4. Special Design, for 


operating Pneumatic Hoists and similar appliances. $100 and $125. 
g PP 


New 


Compressor. 


Steam, or 
Belt Driven. 


Remarkable Economy. Efficiency Unsurpassed. 


Prices and Catalogues on application. 


THE NEW YORK AIR BRAKE CO. 


66 BROADWAY, NEW YORK. 


Please mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT 
THE 


Westinghouse Air-Brake Co., 


MANUFACTURERS OF 


AIR-BRAKES 


—FOR— 


LOCOMOTIVES AND CARS. 
PITTSBURGH, PA. 
OU R: Truck-mounted Re- 


volving Crane for Railroad, 
Shipyard and Foundry use saves 
its cost many times In a year. 
Ask for our folder telling about 
it. 


Middletown 
Car Works, 


(ARTHUR KING, Proprietor) 
MIDDLETOWN, PA. 


— 
cs 

ff you want the 
DEST TOOLS 

mrt 

If you want to buy or sell|;« a 
second-hand machinery, if you |= 4 
‘ . 
want help, or if you want a posi-|§ weo.e 
= 
tion, advertise on page 24, 23 esse 
= we 

=: 


THE MILTON MANUFACTURING CO. 
>t WROUGHT WASHERS, 


Hot and Cold Punched Square and 
Hexagon Nuts, [Machine Bolts, 


= BLANK BOLTS, BRIDGE AND ROOF BOLTS, 
= COACH AND LAG S*>REWS, BOLT ENDS, 

REFINED BAR IROW. 
== MILTON. PENNSYLVANIA. 


Please ‘mention The Euginetring Magazine when you write, 
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PDD RAILWAY EQUIPMENT 


BALDWI COMOTIVE WORKS. 
ANNUAL CAPACITY, 1000. 


Locomotive Engines, [ 


adapted to every variety | 
of service, and built ac- | 
curately to standard 
gauges and templates. 


Locomotives for 
Logging Railroads and 


Sugar Estates. 

Compound Locomotives 
Steam Tramway Motors, | 


Mine Locomotives, 
Furnace Locomotives. 


BURNHAM, WILLIAMS | & CO., P Proprietors, os N. Broad St., Philadelphia, Pa. 


‘ 
e 2) AND 


WATER PIPE 


Railroads, Mines, Distilleries and Pulp Mills. 


10/7 INCHES INS|DE DIAMITER H. K. PORTER & co. 


| Bank of Commerce Building, 
STEAM PIPE CASINC PITTSBURGH, PA. 


For Underegest Nonconductor Made. Light Locomotives. 


CREOSOTED CONDUIT | ALL SIZES, DESIGNS AND GAUGES OF TRACK. 
| 


For Underground Wires of All Kinds. 
Steam, Compressed Air and Electric. 
These products are extensively used in. Municipal and Railroad 


Cheap. Durable. Perfect. 
work. Wecan furnish reports showing Heonomy and Adaptability | | Pric es, “ ith photograph and specifications furnished 
in all kinds of Service, | for locomotives to do work required. 


THE MICHIGAN PIPE CO., Bay City, Mich. | Locomotives 36 and 56% in. gauges kept on hand, 


VANDERBILT & HOPKINS Cypress Shingies and Lumbe 
Yelicw Pine.and Cypress 
Dressed and Kula 


DELIVERY. = TIES 
ery New York SENO FOR “CYPRESS” FREE and 


THE ONLY MEDAL and HIGHEST PREMIUM on 


Railway Frogs, Crossings, Switches and Switch Stands 


at Chicago, 1893, was awarded to 


THE CARLISLE MFG. CO., CARLISLE, PA, 


Who make also FREIGHT CARS_ and 


AND Maxans in THE U. s. 


Please mention The Engineering Magazine when you write. 


| 
IN STOCK." Amreiray OFFICE. 91 JOHNST.NEW YORK. 
WILL LEWAGNER, Gen 
S FOR STEAM PIPES. 
it 
— | ASHINGTON A LPHIA. 
ABAD, 


MISCELLANEOUS 


THE NEW AMERICAN TURBINE 


High efficiency at all 


stages of gate ; steadi- 
ness of motion and easy 


working gate. 


Send for Descriptive Catalogue. 


THE DAYTON GLOBE IRON WORKS CO. 
DAYTON, OHIO, U.S. A. 


Tur Telephones tor 


The McCormick Turbine. 
Vertical or Horizontal. 


Gives more power as to 
diameter, with a higher 


Long and distan ce 
telephones, for exchange 
or private line use. 


Complete automatic system 


percentage of useful effect, bE 
than any other Water < for factory, mine, mill, 
Wheel heretofore made. = warehouse and office 
All sizes, both Right and Left © plants. 
hand, tested in the Holyoke > For ‘further information 
Testing flume. < address, 

Estimates and plans fur- 
— for complete Power © United Electric Telephone Co. 
plants 

State requirements and | 243 Broadway, New York. 


send for Catalogue. 


S. | MORGAN SMITH, YORK, PA., U.S.A. 


KY ANIZING iC PLANT 


—FOR THE— 


PRESERVATION OF LUMBER. 


Capacity of tanks, 150,000 feet. Splendid equipment. Good railroad facilities. Prompt service. Thorough 
and careful treatment. Address all Correspondence to 


OTIS ALLEN & SON, - LOWELL, MASS. 


Pittsburgh Locomotive Works, 


PITTSBURGH, PA. 


Builders of Simple and Double Expansion 
Locomotives for every class of service. 


_ Tanks, Locomotive or stationary 


Pon 


— 


WESTERN OFFICE: 


1237 Masonic Temole, Chicago. 


SAUTOMATIC Or 
FEED 
2 


4 
| 
t 
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> | “FULLY WARRANTED.’ 
BF REE ove new caracocue Wy 


ELECTRICAL 


Westinghouse Electric & 


PITTSBURG, PA. 
Manufacturing Co. 


WE MANUFACTURE COMPLETE INSTALLATIONS OF ELECTRIC APPARATUS FOR 
Central Station Electric Lighting, 
Long Distance Transmission of Power, 
Electric Railways and Isolated Plants. 


BRAWCEH OFFICES IN ALL LARGE 


Tie “CLARK” WIRE. @ 


insulation Cuaranteed wherever 
used, Aerial, Underground or Submarine. Trade Mark, 
The Inspector of the Boston Fire Underwriters’ Union says; ‘‘A thoroughly reliable and desi» 
able Wire in every respect.” 


The rubber used in insulating our wires and cables is eye ar geyerys guaranteed to be waterproof, will met 
deteriorate, oxidize or crack, will remain flexible in extreme cold, and is not affected by heat. The insulation is pre 
a from mechanical injury by one or more braids, and the whole slicked with Clark's Patent Compound, 
ires of all gauges and diameter of insulation for ‘I’ telegraph and Electric Lights from stock, Cables made to le 
Clark Wire with a white outside finish for ceiling cleat work. 


Catalogues, with terms and discounts for quantities, on application, 


EASTERN ELECTRIC CABLE COMPANY, 
S61 TO 65 
A. Crarx, Treas., Gen. Manager. BOSTON. Hersert H. Eustis, Pres. and Elgcte. 


HIGH GRADE INSULATED WIRES FOR INTERIOR USE. 
ELECTRIC LIGHT WIRES AND FEEDERS. 


' KERITE TAPE. KERITE ELASTIC TAPE. 
Write for Catalog. 1e. 
meee =W.R. BRIXEY, Manufacturer, 203 Broadway, New York. 
\ ** Received the only award given on insulation at Werld’s 8 Fair.’ 


CAF Coa., 


Manufacturers of Nad and ofl Fadler Goods 
her and Purfroses. 
(Hark al Lynn, (Wrass., GF. oA. 


~ GENERAL ELECTRIC Com PANY, 


SCHENECTADY, N. Y. 


CENTRAL STATIONS FOR... . 
ARC AND INCANDESCENT LIGHTING. 
COMPLETE POWER PLANTS FOR SHOPS, FACTORIES, MINES, ETC. 


ELECTRIC RAILWAYS. MARINE ELECTRIC PLANTS 
LONG DISTANCE TRANSMISSION OF POWER. 


SALES OFFICES IN ALL LARGE CITIES IN U.S. 


TORONTO, CAN. 37 PARLIAMENT ST., LONDON, ENG. 27 RUE DE LONDRES, PARIS 
Piease mention The Engineering Magazine when you wrue 
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ELECTRICAL 


LUNDELL DYWAMOS MOTORS. 


Direct Current, Slow Speed. 
IRON CLAD. 
(nN SIZES UP TO 30 KILOWATTS. 


Lundell Dynamos directly connected to any type 
of high speed engines. 


Plants Specially Designed and Built by the 


INTERIOR CONDUIT & INSULATION CO, 


=r 


_ 527 West 34th St., New York. 


| 
| 


EVERY THING 


The Eddy Electric Mfg. Co., 


WINDSOR, CONN. 


Manufacturers of @EN ERATORS 


| For POWER and LIGHTING, and . 


—ELECTRIC MOTORS. 


Complete Plants for Electric Lighting 
or Power Transmission. 
REPRESENTED ry. . 


H. B. Coho & Co., 203 Broadway, New York, 


Walter C. McIntire & C o., 506 Commerce St., Phila. 


Angier & Co., 64 F ederal Street, Boston. 


Blake, Elmira, 
Wallace & Hine, 305 Dearborn Street Chicago. 
Western Electrical Supply Co., St. Louis. 


_Drake, Pavson & Whittier Electric Co., P rovidence, R. 1 


SEND FOR OUR 


OWN 


WE FURNISH COMPLETE OUTFITS ; 


MATERIALS. 


Orrices: Newark NJ. 


tating 
THE HANSON &VAN WINKLE C0., 92 


New York, encase susimess cavo 


KLORRIS, TASKER & CO, 


INCORPORATED. 


Offices, 222 and 224 South Third Street, Philadelphia, Pa. 


MANUFACTURERS OF 


BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 


PASCAL IRON WORKS, Philadelphia. 


DELAWARE IRON WORKS, New Castle, Del 


Electric Light and Railway Pipe Poles a Specialty. 


CUT OUT...... 
WE CAN SHIP PROMPTLY 


THE TRIUMPH. 


DYNAMOS AND MOTORS CARRIED IN STOCK. BEST LOW 


MACMINE MADE. 


THE TRIUMPH ELECTRIC CO., Cincinnati, 0. 


Branch New York, N.Y. Chicago, Il. OMce and 311-317 


Offices :/ Nashville, Tenn. Dallas, Tex. Factor’ 


Second St. 


Iam very much pleased with THe ENGINEERING MAGAZINE and would not be 


without it. 


flease mention The Engineering Magazine when you write, 


G. W. KNOX, Electrical Engineer, 
Chicago City Railway Co. 
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_ The National Feed Water Heater 


is a BRASS COIL HEATER, delivering water to the ® 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. 
500,000 H. P. in daily use. 
Coils and Bends of Iron, 
Brass, and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 


47 Lioyd St., New Haven, Conn. 


§6“*Cahall”’ 


! Vertical Water Tube Boiler, 


Manufactured by 


H The Aultman & Taylor Machinery Company. 


Send for Illustrated Catalogue. 


H. E. Collins & Co., 
! Sole Agents for the United States, 
Bank of Commerce Building, Pittsburgh. 
The Rookery, Chicago. 24 South Water St., Cleveland. 


rv. 71 Perin B’ld’g, Cincinnati. 712 Union St., New Or-eans. 
aavemeyer Building, New York City. 
Do Your Valves Give Out? | New York, 
—USE— Albany, 
Baltimore, 
FAIRBANRS' VULCANIZED ASBESTOS PaCED coors | Baltime 
and you will get satisfaction, Buffalo, 
For boiler blow-ofis, hydraulic service, oil, acids, etc., New Orleans, 
they are unexcelled. Philadelphia, 
THE FAIRBANKS CO. Pittsburgh. 
U. S. INJECTOR 


Has been thoroughly tested and is Guaranteed 
not merely to be the equal of, but to be better than 
any other. No Automatic Injector in the world is 
excepted. Money refunded, express charges and 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You wili surely 
have an inferior article if you do. Catalogue free. 

AMERICAN INJECTOR Co., Detroit, Mich. 


THE SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER. 
No Valves in Either Steam or Suction Pipe, 

A HIGHER degree of efficiency secured than ever before. Will lift either 
» hot or cold water, and is guaranteed to work satisfactorily under all pres 

sures from 20 to 200 Ibs., and to lift from 10 to 24 feet, or take s~pply direct 
from tanks or water works pressure. 

——A HIGH GRADE MACHINE FOR HIGH DUTY.-— 

Eagle Ejectors, Duplex Flue Serapers, Felthousen Gauge Cocks, Improved Glass Oi! Cups and Lubricators, 
Cylinder Oil Pumps, Compression Gre» se Cups, Etc. SHERWOOD MFC.CO., BUFFALO, N. 


SEND FOR CATALOGUE. MENTION THIS MAGAZINE. EUROPEAN AGENTS, GREENE & BOULDING, 2! FEATHENSTONE 8T., Lowoon, 


Please mention The Engineering Magazine when you write 


AUTOMATIC 
INJECTOR 
PERFECTED 
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ENGINE-ROOM EQUIPMENT 


EvecTor EvecToR 


THE WORLD RENOWNED 


PENBERTH 


fy Automatic Injector. 


Sicut FeenQuer 


90,000 in use in the United States. 


“at in Canada and other For- 
inca 
IS OTHER RECOMMENDATION NEEDED ? 


Siewt FeenOnee 


Have you seen our 
other specialties ? 


Avrowatic WATER GAGE. THE Aurowatic WATER GAGE. 


8 AUTOMATIC WATER GAGE, SAFE- 


TY CRANK PIN OILER, GLASS 
COMPRESSION GREASE CUP, 
Grease Cup SHORT STOP SIGHT FEED OILER, 


& Tor Oner. 


IXL SPRING TOP OILER, XL 
EJECTOR, ETC., ETC., ETC. 


Send for our Catalog. 


PENBERTHY INJECTOR CO., 


113 Seventh Street, Detroit, Mich. 


EvecTor 
Please mention The Engineering Magazine w mn you write, 
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ROBERT WETHERILL CO. 


CHESTER, PA. ESTABLISHED 1872. 
CORLISS ENCINES 
COMPOUND, CONDENSING AND NON-CONDENSING 
BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACHR: 
OF ALL DESCRIPTIONS. 
- WHEELER CONDENSER & ENGINEERING CO., | 


39 & 41 CORTLANDT ST., ° NEW YORK 


PROPRIETORS AND MANUFACTURERS OF 


Wheeler-Standard Surface Condenser. 

**Wheeler-Admiralty’’ Surface Condenser. 

** Wheeler-Lighthall’’ Surface Condenser. 

Volz Patent Combined Surface Condenser and 
Feed Water Heater. 

Wheeler's Improved Evaporator and Distiller. 

y Edmiston Patent Feed Water Filter. 


_Wheeler’s Improved Feed Water Heater. 


A TEXTBOOK OF 
_ MODERN BOILER Practice FREE. 


Stationary N G | N ES Special Machinery 


SIMPLE AND MULTIPLE EXPANSION 


Stationary BOILERS. 
Corliss Engines, 
MARYLAND STEEL CO., 208 S. 4th St., Philadelphia, Pa. 


2 Wall St., New York. 


AND WORKS: Sparrows Point, Md. 8 Oliver St., Boston, Mass. 


Please mention The Fuotneerine Macacine when vou write. 
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STEARNS MANUFACTURING CO. 


ERIE, PENN. 
AS: BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 


OF SPEED OF LESS THAN ONE PER CENT. IS GUARANTEED. 
WE BUILD GOVERNORS FOR OTHER > ENGINES _ THAT ARE ‘Not 
REGULATING SATISFACTORILY. 


Write for particulars of the Woodbury Automatic High Speed Engine with the new Shepherd 
Governor. Address ERIE, PENN., or 


New York. 


Gro. CAYwoopn, 1120 Rookery, Chicago. 


BurRHORN & GRANGER, 136 Liberty St.. 
Tue W. T. SPRAGU E Co., L umber Exc change, Minne- 


A. H. Ripp#t, 8: Forest Bldg., Phila. 
KELLOGG & WITHERBFE, 41 Federal St., Boston. 
W. J. CREELMAN, 818 Granite Bldg., Rochester, N. Y. 


apolis, Minn. 
Joun D. Esy, 29 & 31 Spear St., San Francisco, Cal. 


Uniformity of Speed and 
Economy of Performance 


—-ARE BEST ATTAINED THE— 


IMPROVED 
ENGINES 


WORKS: OFFICE: Cc. E. SARGENT, Wesrean 
ELIZABETH, 15 CORTLANDT ST., 404 FORT DEARBORN BUILDING, 
N. J. N. Y¥. CHICAGO, ILL. 


THE CLONBROCK STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Mortin “Climax” and “Compound” Safety Water Tube Boilers, 


Built in Units of 50 to 1000 H. P. 
Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 


Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers. 


Please mention The Engineering Maeazine when you write 
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ENGINE-ROOM EQUIPMENT 


&©HAMILTON-CORLISS.= 


Correspondence Solicited. Call for Catalogue E. 


HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION, 


Non-Condensing, Condensing, Compound, Triple-Ex- 
pansion or Quadruple Expansion. 
Close Regulation and Best Attainable Econ- 
omy of Fuel and Steam. 


THE HOOVEN, OWINS & RENTSCHLER CO., 


HAMILTON, OHIO, vu. S.A. 


M AY Fo or eac ch copy of the May 18g1, number of this magazine, re’ turned t to us in 


good condition we will pay 75c. in cash or exchange copies. 


1 8 9 1 . THE ENGINEERING MAGAZINE Co., Times Building, IN. Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts, ~ EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 


Marine Engines, [arine and Stationary Boilers, 


Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 


Plate Iron Work and Machinery of every description. 


FRICK COMPAN 
ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Tandem Compound, ) 


ALSO BUILDERS OF 
Electric High-Speed Engines and Ice-Making and Refrigerating Machinery. 


BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE IS SAFER 


WHERE Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost. 
WATER 
TOLUMNS 
USED, 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


Write for Catalogue. 


THE RELIANCE GAUGE CO., °° Rresrect 


Please mention The Engineerine Magazine vou write, 
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Built 


int 


Manufacturers 


B ENGINES & 
®MINING MACHINERY.® 


CORLISS 


THe Epwarp P. Attis Company, 
MILWAUKEE, WIS. 


MANUFACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR  COPPRESSORS, 
SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 


ORE CRUSHERS, CRUSHING ROLLS, STAMP 


MILLS, CONCENTRATORS, , GENERAL | MINING, 
MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A. Larkin, Manage 
MINNEAPOLIS—416 Corn 
J. I’. Harrison, Manager. 
CHICAGO—Room 509, Home Ins. Bldg., 
J. B. ALLEN, Manager. 
DENVER—1316 18th Street, 
W. II, EMANUEL, Agent. 
—— SAN FRANCISCO—31 Main Street, 
D. B. Hanson, Manage 


ILLANS’ For Electric Lighting, 
Till Driving and 
PATENT all purposes. 


Economy 
surpassing that 
of the highest olaso | 
ay of slow-running engines. 


Please mention The Engineering Magoeine when you write, 
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REYNOLDS PATENT VERTICAL BOILERS. REYNOLDS CORLISS ENGINES. iA 
CE M. C. BULLOCK MFG. CO., CHIGAGO, U.S. AL ABA 


“ ENGINE-ROOM EQUIPMENT & 


SOUTHWARK FOUNDRY AND /IACHINE CO. 


PHILADELPHIA, PA. 
ST. Louis CHICAGO CINCINNATI 


c.eoe Bunoina Tre Rooxeny Penin 
SOLE MAKERS oF 

THE PORTER-ALLEN 
AUTOMATIC ENGINE 


Simece, Comrounn, Tripre, 
Crose Reauration, Hian Economy. 


ALSO BUILDERS OF 
BLOWING CNGINES 
REVERSING ENGINES 
CENTRIFUGAL PUMPS 
BOILERS TANKS, ETC., 


Steam Power Plants 
of High Efficiency 


are equipped with 


Westinghouse Engines 


THREE TYPES. 
Compound, 5 to 1000 H. P.@ 


Unequaled adaptability, high fuel 


duty and moderate cost. 


Standard, 5 to 250 H. P. 


High-class automatic engine for 
general service. 


Junior, 5 to 75 H. P. 


A durable and efficient auto- 
matic engine at a low price. 


THE WESTINGHOUSE MACHINE Go., Pittsburg, Pa., U.S.A. 


SELLING OFFICES. 


26 Cortlandt Street, New York, N. Y. 210 Drexel ——s Philadel oe Pa. 
171 La Salle Street, Chicago, il. 37 College Street harlotte, 

State Street, Boston, Mass. 21-23 Fremont Street, San bie. Cal. 
acer ma petty Building, Pittsburg, Pa. 25 Main Stteet, Salt Lake City, Utah. 


All Offices of The Westinghouse Electric & Mfg. Co. 
and all Foreign Countries. 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
. « » « HIGH SPEED ENCINES. 


Simple, Compound, and 
Triple Expansion Engines, 
and High Pressure 
Boilers, 


COMPLETE ETE STEAM 
POWER PLANTS 

OF HIGHEST ATTAIN- 
ARLE EFFICIENCY. 


Address BUCKEYE ENGINE CO., 203 BROADWAY, SALEM, OHIO, 


Please mention The Engineering Magasine when vou write 


Wonderly Building, Grand Rapids, Mich. 
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ENGINE- ROOM EQUIPMENT 
PATENTED. 
SAY Expan from PO} 
oils 
(pr 
Saving PUBL in Sheets for 
SEND FOR BLUE BOOK 
Springs - 
OF HEATERS, 
F. S. SCOTT, 68 Cortiandt St. Pm ee = 


THE AMERIGAN FEED WATER HEATERS. The Best Springs At 
Superiority of Construction. made fr 
Ber Cent / Spring tempered: 
No Oil Put to Boiler ready/0 use 
The Greatest Durability and flat Springs and - 
Economy Guaranteed, Wir e for C vi | ed: - 
SHOWING DIFFERENT 
STYLES AND SETTINGS 
WHITLOCK COIL PIPE CO., sly 
Box 94, ELMWOOD, CONN. | harles} Besly 
New York Representative, 


LORD’S BOILER COMPOUND. 


The words ‘ Lord's Boiler Compound’ are only my trade mark, under which I compound such different 


preparations, as the individual steam user may require. ak : 
My Compound has a world-wide reputation, and is highly endorsed in nearly all our scientific treatises, 


referring to steam engineering, in the English language. 
The Compound is exported to every country where steam is used, and is ordered even by consumers, 
car-load orders. 


For further particulars, address, THE INVENTOR AND SOLE MANUFACTURER, 


GEO. W. LORD, 
316 UNION ST., PHILADCLPHIA, PA., U.S. A. 


THERMOMETERS. OTTO 


PLYMOUTH and JAY STS. GAS AND GASOLINE 
BROOKLYN, N.Y. ENGINES. 


To ENGINEERS AND OTHERS: 


in 


We have just re-issued Part 1 of our General 


Catalogue, covering the THERMOMETERS and I-B3tol 
GAUGES designed and manufactured by us tor En- _ 
gineering, Steam aud Power Plants, which is sure to Over Horse Power 


rove ol great interest toyou. Please send for it. Our 
SPECIALTY is the construction of THERM | 45,000 Sold. 

TERS for every known Manufacturing Process. We 

have more thana Thousand different styles of Instru. Can be used in cities or in country independent 


ments in use in the great Textile Mills, Refineries, of gas works or gas machines. 
Packing Houses, etc., of the World, which were made , 
only after careful study of the requirements. If this No Boiler. No Danger. No Engineer, 


THE OTTO GAS ENGINE WORKS, 


THE HOHMANN & MAURER MFG.COo, | 38d and Walnut Sts., PHILA DELPHIA, 


THE BRISTOL COMPANY, 


WATERBURY, CONN. 
MANUFACTURERS OF 
BRISTOL'S RECORDING INSTRUMENTS 
Pressure Gauges, Vacuum Gauges, Thermo neters, Ampere Meters, Volt Meters 
and Watt Meters. Make continuous Records Day and Night. Fully Guaranteed. 
New YorRK BRANCH, 121 LIBERTY st 


JOINTS ARE MADc ABSOLUTELY TIGHT AND DURABLE BY PATENT 


COPPER CASKETS 
Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc, ‘= 
PRICE LIST AND SAMPLE FREF, 
U. 8S. MINERAL WOOL COMPANY, 2 Cortlandt St., 
Bourne & Knowles Mfg. Oo,, Oleveland, 0., Western Agents. 


Please mention The Engineering Magazine when you write. 
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MACHINE SHOP EQUIPMENT 


WM. SELLERS & CO., 


INCORPORATED, 
Fa. 


—MANUFACTURERS OF— 


Improved [Machine Tools for Working Iron and Steel, 
High Speed Power Traveling and Swing Cranes, 

* Injectors, Turn Tables, Shafting, &c., &c., 

Testing Machines, Smokeless Mechanical Stokers. _ 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for ase in Metal or Wood, Reamers, Milling Cutters, Beach Chucas, 


®ape and Dies, Drill Grindine Mac hines, and Special Toola Catalornes on application 


Orrice ano Factory :—COR. LAKE & KIRTLAND STS., CLEVELAND, OHIO. 
SaLesroovs :-—-99 READE ST.. NEW YORK ; 85 QUEEN VICTORIA ST., LONDON, ENGLAND. 


THE STANDARD TOOL co., Cleveland, Ohio, 


Manufacturers of STRAIGH T-LIP INC REASE 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 
SPRING COTTERS AND FLAT SPRING KEYS. — 


METAL aad TOOL 
FOOT POWER SCREW CO. 


LATHES, FORMERS, MAC ] RY. 
CIRCLLAR SAWS and H NE 
Weearry N Stock all the 


Foot Power 
Machiner 


LEADING 
VERY LOW PRICES! 
Send 4 cents for large Illus. Catalog. | 
THE WILKINSON CO., 
83 Randolph St., Chicago. 


MERRILL BROTHERS, STOW FLEXIBLE SHAFT CO., 


Sj FREDERIC SCHOFF, PRO?. 
26th and Callowhill Sts., 
PHILADELPHIA, Pa. 
Manufacturers of 
FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 
TAPPING, REAMING 
BORING MACHINE 
Also Tools for Emery Wheel Grind- 
ing, Metal and Wood Polishing. 
Cattle Brushing and 
Clipping. 
Builders of 
Special Machines for 
Railroads, Bridge 
Boiler Makers, 
Contractors, 


Manufacturers of Set, Cap 
and Machine Screws, Studs, ete 


Drop Hammers, Turnbuckles & Parallel Vises, 


[his vise is excelled by 
wat) none for heavy machine or 
railroad shop work. 


These Turnbuckles are made 
without a weld, 


KENT AVE. and SO. 11th ST., 
BROOKLYN, N.Y. 


Please mention The Engineering Magasine when you write. 
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MACHINE SHOP EQUIPMENT 
THE NILES TOOL WORKS CO. 


LABOR SAVING MACHINERY. 


Designers and Builders of High Grade Machinery for Car, 
Locomotive, Boiler and classes of shops. 


HAMILTON, OHIO. 
BRANCHES: 
New York, Chicago, Pittsburgh, Philadelphia, Boston. 


Power Punching and Shearing Machinery 


Punch 
Gate Shears. pate 
I 
Angle-lron Shears. 
Multiple 
Bar-lron Shears. 


Automatic Spacing and Punching, 
of all Sizes. 


BELT AND STEAM DRIVEN. Write for Circulars 


THE LONG & ALLSTATTER co., 
Heavy Double Machine. HAMILTON, OHIO, U.S.A. 
Cc. B. ROGERS & CO., Norwich, Conn. 
MAKERS OF 

High Class Wood-Working Machinery. 
FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 
WAREROOMS : 
109 Liberty St., New York. 
94 Peari St., Cor. High, Bostem 
26 & 28 West Randolph Bt, 
Chicago, Il. 

Please mention The Engineering Magazine when you write. 
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Writef for ful Tinto rmation, photogrs and pric “eS. 


Q JONES & LAMSON MACHINE CO., 


R SPRINGFIELD, VERMONT, U.S. A, 


Capacity 2 in. 
diameter, 
24 in. long. 


2x24 Flat Turret Lathe. 


HEAVY SLAB MILLING MACHINES. 


inch by inch 4 feet. 
Sizes O4 “ “ 6 
15 ‘ 4“ 


PATENT CUTTERS. 
SPECIAL MILLING MACHINES DESIGNED, 


The Ingersoll Milling Machine Co. 


ROCKFORD, ILL., 


U.S.A 


PATENTED D ECEMBER 24, 1559. 


HIGH GLASS ENGINE LATHES, 


THE BRADFORD “WILL 00. wari 
House: CHAS. CHURCHILL & CO., L’t'd, 91 Cross 
Finsbury, London, C., Eng. 

New Yorx : GARVIN MACHINE CO., Canat & Laight Sra. 


Pipe Threading and Cutting Machines. 


Accurate and Minute Adjustment of Dies, 
Quick Release of Dies after Thread is Cut, 
And Effective Gripping Chucks. 


Any of our Machines can be 
Equipped with Bolt Dies. 

Write for descriptive circulars and mention 
THE ENGINFERING MAGAZINE. 


Combination Benchand Pipe Vises 
Emery Surtfacers and Screw Punches. 


Peerless Special Improved. Bignall «& Keeler Mfg. Co., 


Expanding dies for } to 2-inch pipe Works : Edwardsville, Ill. ST. LOUIS, MO. 
Please mention The Engincering Magasine when you write, 
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MACHINE SHOP EQUIPMENT 


BALTIMORE,MD. 
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF 


HEAVY MACHINERY, 


WORKS, 


ROLLING MI 
LEFFEL 


The TOLEDO MACHINE AND TOOL CO., 


MANUFACTURERS OF 


POWER PUNCHING PRESSES, DROP PRESSES TRIMMING 
PRESSES STAMPING PRESSES, RIVETING PRESSES, 
EMGOSSING PRESSES, PRESSES WITH AUTOMATIC 
FEEDS. COMPLETE OUTFITS FOR CAN MAKING. 
SPECIAL MACHINERY, ETC. 


Die Forgings to Order. ....SEND FOR CATALOGUE. 
Ay ©. 

ARMSTRONG BORING TOOL. 
at. March 12, '95. y A PRACTICAL TOOL 


Will take the place of 1 doz, 
forged tools, 


MANUFACTURED ONLY BY 


Bros. Tool Co., 


70-80 ) Edgewood Ave.,€ 


STOW FLEXIBLE SHAFT. 


Invented and M'f'd by 


Stow Mfg. Co., 
Binghamton, N. 
Established 1875, 


PORTABLE, 
DRILLING, 
TAPPING, 
REAMING. 


Gen’) European 
Agts., Selig Son- | 
nenthal & Co. 89 

ueen Victoria 

t.. London. Eng. 


Cools 


ARE WARRANTED SATISFACTORY. 
BEND FOR CATALUGUE. 

L. S. STARRETT, ATHOL, MASS., U.S. A. 


Piease mention The Engineerine Magazine when you write, 
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m0 MISCELLANEOUS 


The LODGE & DAVIS ‘osi'cs: 


DESIGNERS AND BUILDERS OF 
STANDARD ENGINE LATHES, PLANERS, MILLING 
MACHINES, DRILL PRESSES, SCREW MACHINES, 
MONITOR LATHES, SHAPERS, BOLT CUTTERS, 
ETC. 


WORKS: 
CINCINNAT!,0O., U.S.A. 


NEW YORE: 110 Liberty CHICAGO: 68-70S CanalSt. 
BOSTON : 36 Feder] St ST.LOUIS : 720 N. 2d St. 


R if L LS METAL WORKIN ToOLs, 
SPECIAL MACHINES TO ORDER. = 


o. FITCHBURG MACHINE WORKS, 
THE POND MACHINE TOOL CO. 


PLAINFIELD, N.” 


Manatee" Metal Working Machine Tools, 
RADIAL DRILLS, 
PLANERS, LATHES, DRILL PRESSES. 


HIGH GRADE TOOLS, heay 
and powerful, from LATES 
and BEST DESIGNS. 


Manning, Maxwell & Moore, 


& 113 LIBERTY ST., NEW YORK. 
424 Telephone Building, PrrrssurGcH, Pa fo Santh Canal Street, Cricaco, ILL. 


PITTSBURGH TERRA COTTA LUMBER CoO. 


POROUS TERRA COTTA OR HARD TILE 
Furnished and Constructed in all Parts of the United States. 


GENERAL Offices: CARNEGIE BuiLDING, PITTSBURGH, PA. 
EASTERN OFFICE: POSTAL TELEGRAPH BLOG., NEW YORK. 


EMPIRE FIRE-PROOFING CO., 


Manufacturers and Contractors for every description of 


Hollow, Solid and Porous T ! L E For Fire-Proof Buildings 


Pittsburgh Office: No. 814 Carnegie Building 
Chicago Offices No. 1303 Monadnock Block, Cor. Jackson & Dearborn Sts. 


ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, ete 
Porous Terra-Cotta, Fire-Brick, ete., ete, 


Works, MAURER, N., J. OFFICE AND Deror, 420 EAST 230 STREET, New Yore 
Send for 1894 Catalogues on ‘ Fireproofing " and “ Fire-Brack."’ 


Please mention The Engineering Magazine when you write, 
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72 ARCHITECTURAL@@< 
RITER & CONLEY 


IRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTION. 


Steel Frames, Roofs and Buildings, Coiumns and Girders, 
Oil Tanks and Refineries, Blast Furnaces, Steel Works, 
Boilers—All Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging—shares. 


RITER & CONLEY, Pittsburgh, Pa. 
New York Office: (Taylor Building) 39 & 41 Cortlandt Street. 


THE CANTON STEEL ROOFING CO., 
CANTON, OHIO. 


HEAVY GAUGE For Mills, Mines, Factories 
Galvanized and Black Pipe. Abattoirs, Etc. 
WRITE FOR PRICES. 


Murphy’s Packless 


Radiator Valves 


WILL NOT LEAK AT THE STUFFING BOX AND REQUIRE KO PACKING 
BEST VALVE IN THE WORLD Send for our Catalogue 


203 S. CANAL ST 
Cc. P. Monash, Mar. CHICAGO 


SUPERIOR Graphite Paint 
For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 
Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 


Detroit Graphite Mfg. Co., "3c" 


Cossitt Library will continue as a subscriber to THE ENGINEERING MAGAZINE 


as long as you maintain the present standard and liberal policy of your publication. 


MELL NUNNALLY, LIBRARIAN, 
Memphis, Tenn. 


“Best in the World. | 
Only one quality. 
All Guaranteed. 
S.M.CO.ON THE BOTTOM. | 


Catalogue Free STANDARD MFG. GO., Box A, Pittsburgh. | 


"Please » mention “The Engineering Magasine when vou write 
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The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
— CHICAGO. 


Ornamental Iron for Buildings 44 Art Metal Work in Wrought and Cast Iron, 
Bronze, Brass and Aluminum > Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt Gel Special Designs. 
Submitted 


WROUGHT IRON BRIDGE CO. 


‘ 


Bridge - and - Structural 
Iron = Work. 


CANTON, OHIO. 


Mississippi River Bridge—centre spans each 456 feet. 


WHEELING GORRUGATING CO. Taylor Old Style” Brana 


MANUFACTURERS 


TIN AND TERNE PLATES. | 
CORRUGATED IRON— 
GALVANIZED AND BLACK SHEETS. 


The Heaviest Coated Roofing 
Tin Made. . 


Specially adapted for Passenger 
Coaches, Locomotive Cabs, Freight 
Cars. Round Houses, ete. 

Each sheet made by hand—dipped 
in open pots of metal—the same 
as in 1830. No machinery or rolls 
used to squeeze off the metal coat- 


| 
| 
| 


Steel aud Tin Roofings. 
Patent Continuous Steel Ceilings. 


Architectural Sheet Metal Work of all Kinds. 


WRITE FOR CATALOGUE. ing. N. & G. Taylor Co. 
New York Office: No. 83 Fulton St, Sole aan 
Offices and Warehouses: CHICAGO AND Sr. Louts, hi ‘ 
Main Office and Works: Wheeling, W. Va. ESTABLISHED 1810. P iladeiphia. 


M. J. O’DoNNELL & Co. 


MANUFACTURERS AND BUILDERS OF 


Hydraulic, Steam and Electric Passenger 
and Freight 


ELEVATORS. 


eat 34, 36 & 38 COLUMBUS STREET, 
ELECTRIC ELEVATOR ENGINE. CLEVELAND, OHIO. 


FLOOR&SIDEWALK LIGHTS. 
| OF EVERY DESCRIPTION. 
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Please »ention The Engineering Magazine when you write. ; ee 


When you wish to buy a 


STEAM OR HOT WATER 
HEATING PLANT, 


send for a catalogue of 


Te Duwnine Bower. 


We also make 
— * Steam Engines, Boilers and Machinery 
NEW YORK CENTRAL IRON WORKSCO. 


04 t xchange Street, Geneva, N. Y¥. 


Heaters ond 


Best in USE 
FOR ALL PURPOSES 


HEATING AND 
HoT 


waren. 

ALL STEEL. 
LOUISIANA NO COILS OR FLUES. 
RED CYPRESS. ALL SIZES. 


Send for Catalogue. 


136 


WILLIAMS MEG CHICAGO. 


(16 Murray New York 
Omces ass. Market St.. Heston. 
1 B21 View Philadetohia 


N.S. BOUTON Pres. 
E. H. SEXDGWICK 
TREAS. ANO GEN, MGR 


THE 
BLOWER 


BF STURTEVANT CO 


My 


> 


ALL SIZES AND STYLES FOR EVERY POSSIBLE DUTY. ‘ 
@®*@SEND FOR CATALOGUES.O@ 
| 34 Oliver Street, Boston, Mass. 75 Queen Victoria Street, London, E. C., Eng. 
131 Liberty Street, New York, N.Y. 21 West Nile St., Glasgow, Scotland. 
135 North Third Street, Phila., Pa. 87 Zimmerstrasse, Berlin, Germany. 
: 16 So. Canal St., Chicago, Ill. Stockholm, Sweden. 
| 
THE BEST EXPANSION TANK | 
4 IN THE WORLD. 
4 ANTI-WASTE EXPANSION TANK. 
SELP-FILLING, DURABLE AND INEXPENSIVE.... 
__ MANUFACTURED BY J'EPE, KOVEN 
Orrice: 18 Spruce St., New York. Works: JeRsey City, N. J. 


P.case mention The Engineering Magazine when you 
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ANS 194 CampBeELt AvE, DETROIT, 


CHrcaco —NEW-YoRK — BOSTON. 


( «« Spence,” Perfect,”’ 
$ 
Company; 
We heat Ourselves and the 
$ the Best are s 
$ World.” gg inseparably Linked : 
3 
e 2 
e 
e 
e 
e 
+ 
$ “Florida,” «« Soleil,”’ $ 
$ “American,” « Modern,” FOR STEAM HEATING. $ 
$ «Florida.” Jr., Little « Florida.” $ 
3 New York: 94 wun St. Chicago: 84 Lake St. $ 


ND WATER HEATING APPARATUS 


For Public Buildings, 
Residences, etc. 


Mercer, Mills, Gold and Cottage Steam and Water 
Heating Boilers. Adapted for Hard or Soft Coal 
and Wood Burning. 
The oe Union, Union, Champion and Imperial Water 
nd Steam Radiators. 
Gold’s Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH CO., 


NN FOUNDRY: 133-135 Centre St., New York. 

“SSAA” WESTFIELD, MASS. Send for Circular. 
#lease mention The Engineering Magazine when you write, 
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OUR SPECIALTIES. .... ap 


PERFORATED SCREEN PLATES 
IN STEEL OR BRONZE, FOR 
CoaL, Coke, ORE AND Rock. 


THE HENDRICK MFG. Ltd., 


CARBONDALE, PA. 


oF PIPE THREADING 
AND CUTTING-OFF 
MACHINES, Hand or Power Cd 


Also 
STOCKS AND DIES. 


Send for Cataloguc. 


ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. 
New York Office, 139 Centre St. 
No. 1 Machine. No, 3 Machine. 


Welded Chrome Steel and Iron. (5 ply) 


FOR SAFES AND VAULTS. 


POSITIVELY BURGLAR - PROOF 
Cannot be Cut, Sawed or Drilled. 


We are the only manufacturers of Chrome Steel in the 
United States. None genuine unless Stamped 
with our Trade Mark. 


», HAUGHIAN, President. CHROME STEEL WORKS, 


c.f 
Canon, tent. Kent Avenue, Keap and Hooper Sts., 
J.%. 


G. Dunscomp, Treasurer. BROOKLYN, N. ¥ 


The Boiler 


Is just what you want for Steam and 
Hot Water Heating. It has advan- 
tages over any other boiler on the 
market. Send for our Book, ‘* Mod- 
ern House Heating,’’ and investi- 
gate for yourself. Free on appli- 
cation. 


ADDRESS, 


GORTON & LIDGERWOOD CO., 
96 Liberty St., New York, 


Old Colony Building, Van Buren and Dearborn Sts., 197-203 Congress St., 
Chicago, Ill. Boston, Mags. 


Please mention The Engineering Magazine when you write, 
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STANDARD BRANDS: 
NICHOLSON. 
GREAT WESTERN. 
X. F. (EXTRA FINE). 
AMERICAN, 


FACTORIES AT 
PROVIDENCE, R. I. 

BEAVER FALLS, PA, 
PAWTUCKET, R. I. 


METAL WORKING MACHINERY, 


NEW AND SECOND HAND. 


Over 700 Machines in Stock. 
Send for Latest List. 


Prentiss Tool and 
Supply Company, 


62-64 So. Canal St., Chicago. 115 Liberty St. New York. 


INSULATED WIRES AND CABLES. 


TRADE MARK. 


THE OKONITE COMPANY, Ltd. 


WILLARD L. CANDEE, yfanavers. iBO MANSON, Gen, Supt. 
H. DURANT CHEEVER, § H. HODGENS, Secy. 


13 Park Row, NEW YORK. 


THE HAZELTON 


WATER TUBE BOILER. 


a THE BEST BOILER IN THE WORLD AND THE CHEAPEST PER 
SQUARE FOOT OF HEATING SURFACE. 


OVER 100,000 H. P. IN USE. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 


THE HAZELTON BOILER CO., 


Sole Proprietors and Manufacturers, 
GENERAL OFFICE: 


716 East 13th St., New: York, U.S.A. 


Cable Address : ‘‘ Paila,”” New York. Telephone Call, 1229 18th St., New York. 


Please mention The Engineering Magasine when you write, 
PRINTED BY CLARK & ZUGALLA W.Y 
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HOISTING ENGINES 


WITH NEW!) IMPROVED PATENT) FRICTION DRUM. 


The LIDGERWOOD"’ Hoisting Engines 
are strictly High Grade in every ‘particular 
and are accepted as 


The Standard 
Modern High Speed 
Hoisting Engines 


Both as regards High Duty and Economy, 
Durability and Simplicity, combined with Ease 
and Rapidity of Operation. Built on the Du- 
plicate Part System 


—FOR— 
age PILE DRIVING, 
RAILROADS, 

CONTRACTORS, 
_. BRIDGE BUILDERS, 
COAL YARDS, 


DOCKS, SHIPS, 
QUARRIES, 


Single Cylinder Patent Friction Drum Portable Hoist- (jJENERAL HOISTING 
ing Engine, with Boiler and Fixtures complete, on Bed 


Plate, without Foot Brake. PURPOSES. 
300 STYLES AND SIZES. OVER 12,000 IN USE. 


SEND FOR LATEST CATALOGUE. 


LIDGERWOOD MFG. cO., 


WAREROOMS: 96 LIBERTY ST., NEW 


SAN FRANCISCO, PORTLAND, ORE. 
Please mention The Engineering Magazine when you write. 


PITTSBURGH, BOSTON, CHICAGO, ST. Lou!sS, PHILADELPHIA, $ 
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MISCELLANEOUS 


BROWN HoilsTING & CONVEYING MACHINE Co. 
CLEVELAND, O., U. S. A. 


NEW YORK OFFICE, GENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO,!ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect machinery for handling ore, coal, etc., from vessels, docks 

and cars. Sole makers o 
THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL, 

The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 

DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self- 
Dumping Buckets, Friction Clutches, etc. 


THE STIRLING 
SAFETY BOILER. 


No cast Metal. No flat surfaces, 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every part 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICACO, iLL. 


AMERICAN TOOL AND MACHINE CO., 
_302 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


“RELIABLE FRICTION CLUTCH.” 


THE SHUYEL UU. 


MARION, OHIO, 
Manufacturers of a full line of 
Shovels, Ballast Unloaders, 
Dredges and Ditchers, 


SUITAGLE FOR ALL CLASSES OF WORK, 
Our machinery is in use in all parts of the United States and Canada 
and in many foreign countries. Results are what purchasers are looking 
for. Our representations and statements are all conservative, and our ma- 
chinery will do more than we claim for it in all cases under fair circum- 
stances. All correspondence cheertully answered. Write us for particulars 
regarding machinery sural lot» \cur needs, and for illustrated catalogue. 


Asdress The Marinn Steam Shavel 


PRESSORS 


A 
AY 26 (ortiandt St.,New York ORK s 
Please mention The Fugineering Magazine when vou write, 


EDWARD SMITH & CO., 
Varnish Makers and Color Grinders, 


45 Broadway, New York. P.O. Box 1780, 


Paint). 
Metal. 


called Black Bridge 
For Bridges and all Structural 
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MISCELLANEOUS 


It is YOUR 
BUSINESS 
to see that iron is properly protected. 


It is OURS 
to furnish the necessary material. 


WE KNOW .. 


A N ‘ | = R U Ss T is unequaled for this purpose. 


HARRISON BROTHERS & CO., 


Our pamphlet on 


The Painting of Metallic Surfaces” PHILADELPHIA, 
NEW YORK, 
CHICAGO 


Graduated entirely on our large dividing engines 
IMPROVED TRANSITS Special award at World's Fair. All kinds of En- 
gineering, Surveying and Drafting instruments and 


AND LEVELS sees i QUEEN & co., Inc. 


op. Hiustrated Catalogue mailed 
itthisad. is mentioned, N.¥. OFFICE, 116 FuLToONst. PHILADEL?HIA. 


THRESH R FLECTRIC CO., 


Succe-sors to 


Shawhan-Thresher Electric Co. 


Complete Equipments of 


ELECTRICAL MACHINERY. 
DAYTON, O., U.S.A. 


J. HOLT GATES, Paesivenr. ADOLF LISSAU, SUPERINTENDENT. 
GATES ELECTRIC MANUFACTURING Co, 
mooenn cass MULTIPOLAR DYNAMOS AND MOTORS, 


DIRECT CON*.ECTED AND BELTED. 


New Style Commutator with Removable Segments. Iron Clad Armature with Flexible Bar Winding. 
Armature and Commutator Mounted on Sleeve Removable from Shatt Carbon Brushes of Ample Surface 
on all Machine India Mica Insulation Self Oiling Ball Bearings. 


Office, 1139 and 1140 Monadnock Building. Factory, Cor. Clinton and Harrison Sts., 


W.S. NELSIN SUPPLY & co., 
Kansas C ty, Mo., Agents . Chicago, IIIs. 


_ VULCAN IKON WORKS CO. 


OHIO. 


Our “‘ Giant.”’ 
Send for Catalogue. 


See next issue of this. 


THE MULCAN. IRON WORKS. C0 TOLEDO US! magazine. 


Please mention The Engineering Sesinies when you write. 
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PUBLISHER’S ANNOUNCEMENT. 


. 

Terms :—$3.00(or 12s. 6d.) a year in advance. Booksellers and Postmasters receive subscrip- 
fions. Subscribers may remit to us in P, O. or express money-orders, or in bank checks, drafts, or 
registered letters. Money in lettersis at sender's risk. The date to which each subscription has been 
paid appears, with the address, on the wrapper enclosing each number of the Magazine. 

Special Notice:—The publishers must be notified by letter when a subscriber wishes his 
Magazine discontinued. Al!larrearages must be paid. 

Bound Volumes:—Containing the numbers for six months), in half Morocco, $3.00; half 
Russia $2.75; half American seal, $2.75: full sheep, $2.75 ; cloth, $2.50. Back numbers will be exchanged, 
if in good condition, for corresponding bound volumes in half Morocco for $1.50; half Russia, $1.25; 
half American seal, $1.25; full sheep, $1.25; cloth, $1.00 per volume (six numbers); subscribers payin 
charges both ways. Postage on each volume 3o cents. All numbers sent for binding should be marked 
with owner’s name. Volumes end with March and September numbers. 


Advertising :—The rates for advertising will be quoted on application. 
THE ENGINEERING MAGAZINE CO., 
“able address: 
{ patnud Rew York. Times Building, New York, U. S. A. 


AUTHORS AND Papers THIS MONTH. 


HORACE WHITE (J/oney and Banking)=Borm in Colebrook, N. H., in 1834; his 
family soon removed to Wisconsin, and he graduated at Beloit College in 1853; was for 
many years connected with the Chicago 7?i/une, and from 1864 to 1874 was its editor-in-chief ; 
in 1881 he became one of the editors of the New York Zvening Post; he has long paid especial 
attention to financial subjects 

T. A. RICKARD Cripple Creek Gold Mines and the Stock Boom)= Born in 1864 at San 
Terenzo, Italy; educated at the Royal School of Mines, under Dr. Percy; assistant geologist 
in the New York Geological Survey; superintendent of important Western mines; a prolific 
writer on topics of economic geology ; is now State Geologist of Colorado, located at Denver. 


JAMES MOORE SWANK (Zhe Future of the American [ron Trade) = Born in Westmore 
land County, Pa.; received an academic, but not a collegiate education ; founded the Johnstown 
(Pa.) Zribune, a weekly newspaper, in 1853; in 1871 and 1872 was Chief Clerk of the National 
Department.of Agriculture ; since 1872 has been Secretary and since 1885 also General Manager 
of the American Iron and Steel Association. During these 23 years he has edited all the publica- 
tions of the association, collected the statistics of the American iron trade, and compiled the statis 
tics of the foreign iron trades. He collected the statistics of iron and steel for the census year 1880. 


H. T. NEWCOMB (Are American Railway Rates too High ?)= Born at Owasso, Michigan, 
January 4, 1867 ; fourteen years later graduated from Ludington ( Mich.) High School; entered 
railway service January, 1882, in general offices of Chicago, Milwaukee & St. Paul Railway, then 
at Milwaukee ; March, 1888, accepted position in Bureau of Rates and Transportation of the 
Interstate Commerce Commission ; whlle in latter employment studied law evenings and was grad 
uated from the Law Department of Columbian University in 1891, receiving degree of L.L. M. 
from same institution in 1892 ; in March, 1895, was appointed chief of the freight rate section in 
the division of Statistics, United States Department of Agriculture ; is a member of the bar of 
the Supreme Court of the District of Columbia and of numerous societies, and a wide contributor 
to economic and general literature 

CHARLES P. YEATMAN (dn Engineer's Life in the Tropics)=Graduated at Hughes 
High School, Cincinnati, ©., June, 1872, taking silver medal in mathematics; with Jos. Earn- 
shaw, C.E., Cincinnati, O., Sept. 1, 1872 to Dec. 20, 1872, as rodman, and afterwards resident 


engineer on the Cincinnati Southern Railway June, 1873, to February, 1877 ; resident engineer 


on the Cincinnati & Portsmouth Railroad, May, 1877, to Nov., 1877; assistant engineer, and 
afterwards chief engineer, on the Antioquia Railway, Colombia, S. A., from Nov, 25, 1877, to 
Aug. 10, 1883; in charge of survey party on extensions of the Norfolk & Western Railroad from 
Feb. 1, 1884, to Sept. 22, 1884; chief engineer Girardot Railroad, Colombia, South America, 
Nov. 29, 1884, to Oct. 1, 1888; resident engineer on the Louisville Southern Railroad, Feb. 6, 
1887, to July 12, 1888 ; assistant engineer on construction of Covington, Ky., reservoir, July 16, 
ISS, to Jan 31, 1889; engineer of the Sloss [ron and Steel Co. at Coalburg, Ala., March 11, 
1889, to February 1, 1890; locating engineer for Allison, Shafer & Co. from July 7, 1890, to 
May 8, 1891: U. S. Inspector of brush, stone and pile dike, at Rising Sun, Ind., May 28, 1891, 
to Oct. I, 1891, and of riprap on levee at Shawneetown, Ill., Oct. 1, 1891, to April 7, 1892; 
chief engineer Cucuta Railroad, Colombia, S. A., May 3, 1892, to Nov. 28, 1894. 

HENRY FLOY (Ave We Educating too many Electrical Engineers ?)= Born Sept., 1866, 
at Elizabeth, New Jersey; received the degree of A. B. and M.A. from Wesleyan University, 
Middletown, Conn., and also the degree of M.E. in electrical engineering from Cornell Univer- 
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AUTHORS AND PAPERS FOR JANUARY. 


sity ; after leaving college entered the Pittsburg factory of the Westinghouse Electric and Manu- 
facturing Co., where he learned practically the details of the electrical manufacturing business ; 
was selec‘ed by Supt. Albert Schmid for the writing and publishing of catalogues, books of 
instruction and descriptivg articles, which led to his contribution of frequent and acc eptable articles 
to the various electrical journals on subjects of current interest to the profession ; at present in the 
Engineering Dept. of Westinghouse Electrical and Manufacturing Company. 

JOHN B. JOuNSON ( Zhe Lecation and Construction of Dan Born at Marlboro, 
Ohio, 1850; graduated at the University of Michigan in 1875 in Civil Engineering; served as 
U.S. Assistant Engineer on the U. S. Lake Survey and on the Miss. River; professor of civil 
engineering in Washington University, +t. Louis, Mo., since 1883; has planned and superin- 
tended the construction of a number of city water works; director of the Washington University 
lesting Laboratory, where over forty thousand tests of timber have been made under his direction 
for the LU. S. Government; has had charge of the /vdex of Cu nt Enyineeringe Literature, pub- 
lished in the Journal of the Association of Engineering Societies since it started in 1884 ; has pub- 
lished a number of engineering works, including ‘* Theory and Practice of Surveying,’’ ‘* Modern 
Frame Structures,’ and ** Engineering Contracts and Specifications ’’ ; amember of the Institution 
of Civil Engineers (London), American Society of Civil Engineers, American Society of Mechan- 
ical Engineers, corresponding member of the American Institute of Architects, etc.; has contrib- 
uted largely to engineering literature, especially on subjects pertaining to the Miss. River and to 
engineering structure 

BARR FERREE ( Recent Architecture in France) =Wonorary corresponding member of the 
Royal Institute of Britisn Architects ; Membre Correspondant de I Académie d’ Aix-en-Provence ; 
Membre de la Societé de l’ Histoire de France, Paris; Member of the Council of the American 
Society of Church History; Member of the Advisory Board of the Department of Architecture, 


jrooklyn Institute ; 1892-1594 editor of the department of Architecture in THE ENGINEERING 
MAGAZINE; a frequent contributor to the leading magazines and technical papers on architectu 
ral subjects; an honorary corresponding member of the Royal Institute of British Architects— 
a compliment paid hitherto to only four other Americans, and honorary member of the Académie 
d’ Aix-en-Provence, an important architectural society in France 

FRED. W. TAYLOR (4 Piece-Rate System and Shop Management) = Prepared for Har- 
vard{College at Phillips Exeter Academy in 1874; served his apprenticeship as a pattern maker, 
and then as machinist from 1874 to 1878; in the last-named year he began work in the machine 
shop of the Midvale Machine Company in Vhiladelphia as a laborer, working his way up as a 
machinist, clerk, and gang boss, until he became foreman ; during this time, finding the need of 
an engineering education, he studied at night; was admitted to the Stevens Institute ot Technol- 
ogy, and, in 1883, after passing all the examinations, received the degree of M. E.; at the Mid- 
vale Steel Works he had later the position of master mechanic, in charge of maintenance and 
repairs, chief draughtsman, and, in 1554, became chief engineer ; filled this position until 1890, 
resigning then to become general manager, for the Manufacturing Investment Company, of two 
large sulphite pulp mills, one in Madison, Maine, and the other in Appleton, Wisconsin ; after- 


ward resigned this position to take up the work of consulting engineer, in which he is now engaged, 


gi 
His specialty is systematizing minor details of manufacturing operations in iron and engineering 
works and other factories, establishing the best systems of piece work and labor returns, bookkeep- 
ing and cost of manufactures 

RICHARD J. HINTON ( Law ef Water and Modern Jrrigation)=VWorn in London, Eng- 
land, November 26, 1830; educated in parochial schools and Mechanics’ Institute ; attended 
scientific course at Royal Museum of Geology, and the Workingmen’s College, London ; learned 
shorthand ; came to the United States early in 1551; learned and worked at the printing trade, 
and as a reporter and writer ; studied topographical engineering in a private school, but pursued 
newspaper work in New York and Boston; went to Kansas during the Free State troubles as a 
northern correspon'ent; traveled extensively in the west; studied law and admitted to the bar, 
but never practised ; connected with railroad and government explorations, had his attention 
drawn to irrigation by the Mormon settlement in Utah; in the Civil War did special and impor- 
tant service at Washington ; returning west was with the Seventh Kansas Cavalry in 1862, and 
organized the first regiment of colored volunteers,—the first officer mustered in for that purpose ; 
author of a score of volumes, including a ‘* Handbook to Arizona,’’ an early work on Kansas 
and the Rockies, English Radical Leaders, etc., etc. ; his original investigations as an irrigation 
expert and engineer have been extensive ; prepared in 1884-85 the first United States report on 
that subject, published in 1886 ; irrigation engineer in U. S, Geological survey, and expert to a 
Senate committee of investigation; appointed special agent in charge of the artesian and under- 
flow investigation and chief of the irrigation inquiry, Agricultural Department, and prepared four 
extended personal reports with maps, et 
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MISCELLANEOUS 


SHEFFIELD SURFAGE GATTLE GUORD. 


The most efficient stock turner 
yet devised 
SIMPLICITY ITSELF. 
Only 4 pieces to a complete 
guard. No preparation of 
track needed. 


Isnoiseless. Will not rust out. 
Therefore the most economical. 


SHEFFIELD CAR CO.), su wis, THREE RIVERS, MICH., U.$ A. 


EL & ESSER ¢ 
KEUF FF ESSER ¢ 0. 


127 Fulton and 42 Ann Streets. 


BRANCHES: 111 Madison St., CHICAGO. 
708 Locust St., ST. LoulS. 


Drawing [laterials, 

Surveying Instruments. 

The Largest and Best Assorted Stock in this line. 
The Most Complete Catalogue. 


All Goods Warranted. Cc atalogue on Applic ation. 


dO you KNOW THE VALUE OF 
PuRE, SOFT, TICONDEROGA GRAPHITE 
FOR LUBRICATING? 


We shall be glad to send you a pamphiet containing scientific and practica 
nformation of interest and value. It is sent free of cost with sample 


of graphite. JOS. DIXON CRUCIBLE CO JERSEY CITY, N. J 


NICKEL 


Grain--for Anodes, German-Silver & Steel. ROOFING 
NICKEL-OXIDE FOR NICKEL SALTS. SLATE 


THE CANADIAN COPPER CO., 


201 PERRY-PAYNE BLDG., CLEVELAND, O. Fire-proof, beautiful durable, 
and heaithfui. 
D E A f N E ac Ss It is unequalled for residence, school, 
and Head Noises relieved by u-ing church or public building, and costs 
Wilson's Common Sense Ear Drums. less than shingles, tin or iron. 
New scientific invention, different Write for our little Slate Manual and 
Price List. It's full of information 
Ear Drum inthe world, Helps where about Slate. Sent free. 
medical skill fails. No wire or string 
attachment. Write for pamphlet 


w E DRUM CO., 

aes Slatington Slate Syndicate, 
SLATINGTON, PA. 

James L. Foote, Manager. 


THE ENGINEERING MAGAZINE grows better 
and betterallthetime. I have every number. 
A. W. OSBURN, 


PuNTA Brava, Cua, SEE PAGE 24. 


Piease mention The Engineering Magazine when you v~te, 
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MISCELLANEOUS 
f | F Perforated Metals 
' | COnomy. ee OF EVERY DESCRIPTION, 
) | STEAM HEATERS, For SCREENING Purposes and otter uses. 
WATER HEATERS, 
COMBINATION HEATERS, 
| WARM AIR HEATERS, 
Residences, 
|* Churches, 
Schools. 
20 patterns, 
: for alli fuels 
and all 
conditions. 
STEAM ANDO AIR HEATER. 
| F. PEASE FURNAGE C0 224 to 240 North Union Street, 
| CHICAGO, ILL., U.S. A. 
| Syracuse, N. Y. Chicago, lil. EASTERN OFFICE, Sr., York. 
| 
| 
| 
EXHAUST, DURABLE 
| 
We 
WATCH PAGE 24. 


Please mention The Enerneeving Magazine when von write, 
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A Buyers Directory 


of. 


The Engineering Trades. 


Alphabetical Inder. 


Page 17. 


Acid Works Castings. 

Ph sphor-Bronze Smelting Co., Lt., Phila., Pa. 
WheelerCondenser & Eng. Co., 39 Cortlandt St. i 4 ¢ 
Air Compressors. 

E Iw. P. Allis Co., Milwaukee, Wis. 
M,C, Bullock Mfg. Co., Chicago, Il. 
Ceyten Air Compressor Works, 26 Cortlandt St., 


Fraser & Chalmers, Chicago, J, 
Guild & Garrison, Brooklyn, N | me 
ingersoll-Serzeant Drill Co., 26 Cortlandt St., N.Y. 
Laidlaw-Dunn-Gordon Co.. Cincinnati, Ohio. 
New York Air Brake Co., 66 Broadway, N. Y. 
Norwalk Iron Works, South Norwalk, Conn. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machlnery hicago, Ill. 

Walker Manufacturing Co., Cleveland, Ohio. 


Anti Friction Metals. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 


Architectural Iron. 
Addyston Pipe and Steel Co., Cincinnati, Ohio. 
Berlin Iron ridge Co., East “Berlin, Conn. 
Riter & Conley, F ittsburg, Pa 
The Continental Iron Works. Brooklyn. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago, Ill. 
Wrought Iron Bridge Co., Canton, Ohio. 
Architectural Sheet Metal Work. 
Canton Steel Roofing Co , Canton, Ohio 
Wheeling Corrugating Co., Wheeling, W. Va. 
Asbestos Cement. 
Manville Covering Co., Milwaukee, Wis. 


Asphalt Cement and Felt. 
Warren Chemical and Mfg. Co., 27 FultonSt.,N. Y. 
Automatic Water Tanks. 
Automatic Water Tank Co., 143 Liberty St., N. Y. 
Ball Nozzles. 
American Ball Nozzl+ Co., 837 Broadway, N. Y. 
allast Unloaders. 
Marion Steam Shovel Se. Ohto. 
aths, 
Standard Manufacturing Co., Pittsburg, Pa. 
elt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Belting. 
Home Rubber Co., Trenton, N. J. 
Main Belting Co., Philadelphia, Pa. 
Manhattan 
New York Belting & Packing Co., Ltd., New York. 
Belt Lacing. 
Bristol Co., Waterbury, Conn. 
Blacksmiths’ Tools. 
B iffalo Forge Co., Buffalo, N. Y. 
Merrill Bros., Brooklyn, N. Y 
Blast Furnaces. 
Maryland Steel Co., Sparrows Point, Md. 
lowers. 
Buffalo Forge Co., Buffalo, N. Y. 
Connersville Blower Co., Connersville, Ind. 
Fraser & Chalmers, Chicago, Ill. 
Boilers, 
American Well Works, Aurora, Ill. 
Atlantic Works, East Boston, Mass 
aw P. Allis Co., Milwaukee, Wis. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Colorado Iron Works, Denver, Colo. 
Buckeye Engine Co., Salem, Ohio. 
H. E. Collins & Co.., Pittsburg, Pa. 
Continental [ron Werks, Brooklyn, N. Y. 
Earle ©. Bacon, 26 Cortlandt %t. N.Y 
Erie City Iron Works. Erie, Pa. 
Fraser & Chalmers, Chicago, 11). 


ubber Mfg. Co., 64 Cortlandt St., N. ¥. 


The Hazelton Boiler Co., 716 E. 13th St., 
Heine Safety none © 0., St. Louis, Mo. 
Maryland Steel Co., Sparrows Point, Md. 
Mundy, J. 8. Ne ~wark, N.J. 

Pittsburg Locomotive Works, Pittsburg. Pa. 
Riter & Conley, Pittsburg, Pa. 

Southwark F oundry and Machine Co., Phila., 
Stirling Co., Chicago, Ill. 

Robt. Wetherill & Co , Chester, Pa. 


Boiler Fronts and Fittings. 
Reliance Gauge Co., Cleveland, Ohio. 
Riter & Conley, Pittsburg, Pa. 
Vulcan Iron Works, Toledo, Ohio, 


Boiler Inspectors. 
Hartford S. B. 1. & Ins. Co., Hartford, Conn, 


Boring Machines. 


Fitchburg Machine Works, Fitchburg, Mass. 


Bricks. 
Empire Fire-Proofing Co., P Pa. 
Henry Maurer & Son, 420 E. 23d St. N. 


New York. 


Pa. 


Pittsburg Terra Cotta Lumber C . Pitisburg, Pa 


Bridge Builders. 
F.C. Austin Mfg. Co., Chicago, I. 
Berlin Lron Bridge Co., East Berlin, Conn. 


The Continental Iron Works, Brooklyn, N. ¥. 


Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co , Carton, Ohio. 


Brick and Tile Machinery. 
F. D. Cummer & Son Co , Cleveland, Ohio. 


Harrington & King Co., Chicago, Ill. 


Jeffrey Mfg. Co. Columbus, Ob 

Building Materials. 
Berlin Iron Bridge Co., East Berlin, Conn. 
T. H. Brooks & Co , Cleveland, Ohio. 
Canton Steel Koofing Co., Canton, Ohio. 
Detroit Graphite Mfg. Co. Detroit, Mich. 


Edward Smith & Co., 45 Broadway, New York. 


Empire Fire-P roofing Co., Pittsburg, P: 


a. 
Gummey, MeFarland & Co., Philadelphia, Pa. 


Harrison Bros & Co., Philadelphia, Pa. 
Henry Maurer & Son. 490 E 23d St., N. Y. 
James L Foote, Slatington, Pa. 


Joseph Dixon Crucible Co., Jersey My J. 


Maryland Steel Co., Sparrows Point 
N.& G. — Co., Philade Iphia, Pa. 
Pittsbur 

Riter & Conley, Pittsburg, Pa. 
Standard Paint Co , 2 Liberty St., N. Y. 
Translucent Fabric Co.. Boston, Mass. 


Warren Chemical and Mfg. Co , 27 Fulton St., 
Wheeling Corrugating Co., Wheeling, W. Va. 


Winslow Bros. Co., Chicago, Ill. 
Wrought Iron Bridge Co., Canton, Ohio. 
Cable Railways 
Robert Poole & Son Co., Baltimore, Md. 
Cable Railway Driving Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Il. 
Robt. Wetherill & Co., Chester, 
Walker Manufacturing Co. Oleveland, Ohio. 
Cables, Electric and Submarine. 
Eastern Electric Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 
Cableways. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Cables, Wire. 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 


erra Cotta Lumber Co, Pittsburg, Pa. 


N. ¥. 
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10 BUYERS’ DIRECTORY 


Calcining and Drying Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio, 


Calipers and Dividers. 
L. 8. Starrett, Athol, Mass. 


Cameras. 
Rochester Optical Co., Rochester, N. Y. 


Cams and Tappets. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Il. 


Carpenters’ Tools, 
L. 8. Starrett, Athol, Mass. 


Carriage and Wagon Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
©. B. Rogers & Co., Norwich, Conn. 
A. Fay & Egan Co., Cincinnati, Ohio. 
stow Flexible Shaft Co., Ltd., P hiladeiphia Pa. 
Stow Manufacturing C bu Binghamton, N. Y. 


Castings, Iron and Steel. 
Addyston Pipe & Steel Co., Cincinnati, Ohio, 
Kdw. P. Allis Co., Milwaukee, Wis 
Brown & Sharpe Mfg. Co , Providence, R. I. 
Berlin lron Bridge Co., Kast Berlin, Conn. 
Buffalo Forge Co., Buffalo, N. Y. 
Chrome Stee! Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, I1l 
Maryland Steel Co., Sparrows Point, Md, 
MeNeal Pipe and Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Riter & Conley, Pittsburg, Pa 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio 


Wheeler Condenser & Eng. Co.,39 Cortlandt St.,N.Y. 


R. D. Wood & Co., Philadelphia, Pa. 

Chain Beltin 
Jeffre Co., Columbus, Ohio. 
Link Belt Engineering Co., Philadelphia, Pa. 

Chemical Works Machinery. 

Fraser & Chalmers, Chicago, Ill. 
Wheeler Condenser & Eng. Co., 39 Cortlandt 8t.,N 
R, D. Wood & Co., Philadelphia, Pa. 


Chucks (Al! Purposes), 


Morse Twist Drill & Machine Co., New Bedford, 


ass. 
Standard Tool Co., Cleveland, Ohio. 


Clay Working Machinery. 
W. J. Clark & Co., Salem, Ohio. 
F, D. Cummer & Son Co., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Vulcan [ron Works, Toledo, Ohio. 


Closets. 
Standard Manufacturing Co., Pittsburg, Pa. 


Clutches, Friction, 
J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Coal Mining Machinery. 
Bptale Forge Co., Buffalo, N. Y. 
W..J. Clark & Co., Salem, Ohio. 
Ww Crook & Bros, Co.. Newark, N. J. 
Earle Bacon, 26 Cortlandt St., N. 
Hendrick Mfg. Co., Ltd., ¢ ‘arbondale, Pa. 
©. W. Hunt, Co., 45 ‘Broadway, N. Y. 
agerect: Serge ant Drill Co., 26 Cortlandt St. aN Y¥. 

rey Mfg. Co., Columbus, Ohio. 

Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chieago, Ill. 


Concentrators and Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver Colo. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ml. 
Gates Iron Works, Chicago, Ill. 
Sturtevant Mill Co., Boston. Mass. 


Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 


Condensers, Surface, 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Tl. 
Guild & Garrison, Brooklyn, N. Y. 
Laidlaw-Dunn-Gordon Co., Cincinnat!, Obia, 
Wheeler Condenser & Eng.Co,, 39 Cortlandt 8t.,N.Y. 


Consulting Engineers. 

Alton D. Adams, Worcester, ass. 
DL. Ashworth, Pittsburg, Pa 
Wim. H. Bryan, St. Louis, Mo. 
©. M, Conradson, Madison, Wis. 
E. L, Corthell 71 Broadway, New York. 
Henry ©. Eddy, Chicago, Il. 
Dr. Willis E. Everette, Tacoma, Wash. 
Fargusson, Southport, 0. 

. T. Gooding, Tucson, Ariz. 
K. B. Hussey, Seattle, Wash. 
E. P Jennings, Ironwood, Mich. 
Julian Keonedy, Pittsburg, Pa. 
A. L. McRae, Austin, Texas. 
Frank Nicholson, Phoenix, Ariz. 
Pittsburg Testing Lab'y, Ltd., Pittsburg, I'a. 
Alexander Potter, New York and Pittsbury 
©. L. Redfield, Chicago, IL. 
Vandenbergh Lab'y of Chem. Ind., Buffalo, N. Y 
Wim. O. Webber, Boston, Mass. 


Contractors’ Dump Cars, etc. 
Gates Iron Works Chicago, Lil. 
Sheffield Car Cu., Three Rivers, Mich. 


Contractors’ Supplies. 
Austin Mfg. Co., Chicago. 111, 
Thomas Carlin’s Sons, Allegheny, Pa, 
Colorado Lron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
W.A.C & Bros. Co., Newark, N. J 
Jeffrey Mfg. Co., Columbus, Ohio, 
Link- et in rineering Co.. 'Phila., Pa. 
J. 8. Mundy, Newark, N, J. 
Stow Flexible Shaft o., Ltd., Pa 
Stow Manufacturing Co. Bingh amton ¥. 
Vulcan Iron Works, Toledo, Ohio. 


Conveying Machinery. 


Brown Hoisting & Conveying Mch. Co., Clevel’nd, O. 


W J. Clark & Co., Salem, Ohio. 

Fraser & Chalmers, Chicago, Iil. 

Frick Company, Waynesboro, Pa. 

©. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg, C 0., ( Jolumbus, O. 

John A. Roebling’ s Sons Co., Trenton, N. J 
Lidgerwood Mfg. Co., 96 Aberty N. Y. 
Link-Belt Engineering Co., Phila., Pa. 


Copper. 
Canadian Copper Co., Cleveland, O. 


Corliss Engines. 
Ew. P. Allis Co., Milwaukee, Wis 
M.©. Bullock Mfg. Co., Chicago, Il. 
Erie City [ron Works, Erie, Pa 
Fraser & Chalmers, Chicago, Il. 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, Ohie 
Maryland Steel Co., sparrows Point, Md 


Webster, Camp & Lane Machine Co., Akron, Ohio. 


Robt. Wetherill & Co., Chester, Pa. 
Corrugated Iron. 
Berlin Iron Bridge Co., East Berlin, Conn 
Wheeling Corrugating Co., Wheeling, W. Va. 
Cranes. 
Berlin Iron Bridge C o., East Berlin, Conn 


Brown Hoisting & Conveying Mch Co.,C level’nd, 0. 


Earle C. Bacon. 26 Cortlandt St., 

Manning, Maxwell & Moore, i L iberty St., N. ¥. 
Middletown Car Works, Middletown, Pa. 

Wm, Sellers & Co., Philadeiphia, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
Walker Manufacturing Co., ¢ Neveland, Ohio. 
R. D. Wood & Co,, Philadelphia, Pa, 


Crusher Plates. 
Chrome Steel Works, Brooklyn. N. Y. 
Fraser & Chalmers, Chicago, Ll. 


Crushers, Ore, Phosphate, Rock 
Edw. P. Allis Co., Milwaukee, Wis. 
F C. Austin Mfg. Co., Chicago, Ill. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, C a 
Earle C. Bacon, 26 Cortlandt St., N. ¥. 
Fraser & Chalmers, Chicago. lil. 
Gates Iron Works. © hicago, Ill. 
Jeffrey Mfg.Co., Columbus, Ohio. 
Chrome Steel Works. Brook lyn, N. ¥. 
Sturtevant Mill Oo., Boston. Mass. 
Diamond Drills 
M. C, Bullock Mfg. Co., Chicago, Il. 
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Fraser & Chalmers, Chicago Ill. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Sullivan Mac ay! Chica 0, I). 

Rand Drill Co., 23 Park Place, } 


Dies and Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Steel. 
Chrome Stee] Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥. 


Drawing Instruments. 
Theo. Alteneder & Sous, Philadelphia, Pa. 
Brandis Sons Co., n,N. Y. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Philadel yhia, Pa. 
L. 8. Starrett, Athol, Mass. 


Dredging Machines, 
Ww. J. Clark & Co., Salem, Ohio. 
J. 8. Mundy, Newark, N. J. 
Marion Steam Shovel © ©., Marion, Ohio 
Maryland Steel Co., Sparrows Point. Md. 
Robert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and Coal, 
M.,.C. Bullock Mfg. Co., Chicago, Ill. 
Fraser & Chalmers, Chicago, Ill 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St.,N. Y. 
Mfg. Co., Columbus, Ohio. 
Rand Drill Co., 23 Park Place, N. Y 
Sullivan Machinery Co.,Chicago, Ill. 


Drilling Machines. 
Buffalo Forge Co., Buffalo, N. Y. 
Fitchburg Machine W orks, Fite hburg, Mass. 
Lodge & Davis Machine Tool C o,, Cincinnati, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., N. 
Niles Tool Works, Hamilton, Ohio. 
Stow Flexible Shaft C 0., Ltd., Philadel hia, Pa. 
Stow Manufacturing Co., Binghamton, N % ¢ 


Drop Presses, 
Merrill Bros., Brooklyn, N. Y. 
Toledo Machine & Too! Co., Toledo, Ohio- 
Walker Manufacturing Co., Cleveland. Onto. 
Drying and Calcining Machines. 
American Blower Co., Detroit, Mich. 
Colorado Iron Works, Denver, Colo. 
fF. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, 
Maryland Steel Co , Sparrows Point, Md. 
Dynamos, 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation Fort Wayne, li a. 
Gates Eleetric Mfg. Co, Chicago, Til 
Hanson & Van Winkle Uo., Newark, N. J. 
Interlor Condult & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, 
J. H. MeEwen Mfg. Co . Dey St. N. Y. 
Thresher Electric Co,, Dayton, 0. 

Triumph Electric C Cineinnati, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 
Electric Railway Supplies. 

Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric “orporation, Fort Wayne, Ind. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Morris, Tasker & Co., Philadel eg"? 
Westinghouse Electric & Mfg. Pittsburg. Pa. 
Electrical 
Bristol Co., Waterbury, Conn. 
Eday Electric Manufacturing Co., Windsor, Conn, 
Fort Wayne Electric Corporation, Fort Wayue, Ind, 
Gates Electric Mfg. Co., Chicago, Ill. 
Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation C ‘Wow York. 
J. H. McEwen Mfg. Co., Dey 8 » 
ueen & Co., Ine., Philadelphia, Pa. 
hresher Electric Co., Dayton, O 
Triumph Electric Co., Cineinnati. Ohio. 
United Electric Telephone Co., 0 “4. Ti. 
Westinghouse Electric & Mfg. ‘Co., Pittsbur, Pa. 
Weston Electrical Instrument Co., Newark, N. J. 
Electric Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Jeffrey Mfg. Co.. Columbus, Ohio. 
H K. Porter & Co., Pittsburg, Pa. 
Electrical Rubber Goods, 
Home Rubber Co., Trenton, N J 
Spinney, Virtue & Co., Lynn. Mass. 


Electroplating and Electrotyping™ Machines. 


Eddy Electric Manufacturing Co., W a Conn. 
Hauson & Van Winkle Co., Newark, 


Elevator Buckets. 
W. J. Clark & Co., Salem, Ohio. 


Elevator Guards and Screens. 
Harrington & King Perforating Co,, Chicago, Ill. 
Emery Wheels. 
Rubber Mig. Co., N. ¥. 
New York Belting & Packing Co., Ltd., New York. 
Emery Wheel Machinery. 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Stow Flexible Shaft Uo., Ltd., P aan Pa 
Engineering Instruments. 
Theo Alteneder & Sons, P ‘a. 
Brandis Sons Co., Brooklyn, N 
Keuffel & Esser Co., 127 Fulton st. N. Y.) 
Queen & Co,, Inc., P hiladelphia, Pa. 
Engine Lathes. 
Lodge & Davis — hine Tool Co., Cincinnati, Ohio. 
ines, Blowing 
Edw. P. AllisCo., ilwaukee, Wis. 
Fraser & Chalmers, Chic ago, Il. 
Southwark Foundry and Machine Co., Phila., Pa. 
Walker Manufacturing Co., Cleveland, Ohio, 
Engine Governors, 
J. H. McEwen Mfg. Co , Dey St., N.Y. 
Engines, Gas, Gasoline, and Petroleum 
Otto Gas Engine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis, 
Engines, ‘Marine. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, [1]. 
Maryland Steel Co., Sparrows Point, Md. 
Engines, Stationary. 
American Well Works, Aurora, III. 
Edw. P. Allis Co., Milwaukee, Wis. 
Ball & Wood Co., 15 Cortlandt St., New?York. 
Buckeye Engine 0., Ohio. 
Buffalo Forge Co., Buffalo, N. Y. 
M. ©. Bullock Mfg. C 0., ‘hica ago. Ill. 
Colorado [ron Works, ‘Denve r, Colo. 
Erie City Iron Works, Erie, Pa. 
Fraser & Chalmers, Chicago, II. 
Frick Company, Waynesboro, Pa 
Hooven, Owens & Oo. Hamilton, Obto. 
J. H. McEwen Mfg Co., Dey St. 
Maryland Steel Co., Sparrows P oint. Md. 
Southwark F oundry ‘and Mac mine © o., Phila., Pa 
Stearns Manufacturing Co., Erie, Pa. 
B. F. Sturtevant Co., Boston. Mass. 
Westinghouse Machine Co., Pittsburg, Pa. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Robert Wetherill & Co., Chester, Pa. 
Evaporators. 
Wheeler Condenser & Eng.Co ,89 Cortlandt St.,N.Y 
xcavators. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulean Iron Works, Toledo, Ohio, 
Expansion Tanks. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Extensible Sewer Brace. 
Dunn Mfg. Co., Ltd., Pittsburg, Pa. 
Fans, Ventilating 
Buffalo Forge Co., Buffaio, N. Y. 
M. ©. Bullock Mfg. Co.. Chieago. Tl. 
Fraser & Chalmers. Chicago, Il. 
Feed-Water Heaters 
Edw. P. Allis Co., Milwaukee, Wis. 
Goubert Co., 14 Church St.. N. Y. 
Fraser & Chalmers. Chicago. Ill. 
National Pipe Bending Co., Con. 
Robt. Wetherill & Co., Chester, F 
Wheeler Condenser & Eng Co.. 39 ¢ Jortlandt St.,N.Y. 
Fertilizer Machinery. 
Bradley Pulverizer Co., Boston, Mass. 


Jeffrey Mfg. Co.. Columbus, Ohio. 

Robert Poole & Son Co.. Baltimore, Md 
Files, 

Nicholson File Co., Providence, R. I, 
ilters. 


Continental Filter Co., 44 Wall St., N. Y. 
Wheeler Condenser & Eng. Co., 39 Cortlandt St..N.¥. 
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Fire Department Equipment. 
American Ball Nozzle Co., 837 Broadway, N. Y. 


Fireproof Building Material. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Canton steel Roofing Co., Canton, Ohio 
Detroit Graphite Mig. Co., Detroit, Mich, 
Empire Fire Proofing Co., Pittsburg, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
James L. Foote, Slatington, Pa, 
Gummey, McFarland & Co., Philadelphia, Pa. 
Marviand Steel Co., Sparrows Point, Md. 
Milton Mfg. Co, Milton, Pa. 
N. & G. Taylor Co., Philadelphia, Pa. 
Pittsburg Terra Cotta Lumber Co., Pittsburg, Pa. 
Riter & Conley, Pittsburg. Pa 
Translucent Fabric Co., Boston, Mass. 
Warren Chemical and Mfg. Co., 27 Fulton St., N. ¥. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co. Chicago, Ill. 
Wrought Iron Bridge Co., Canton, Ohio. 
Flexible Shafts. 
Stow Flexible Sbaft Uo., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co,, Binghamton, N. Y. 
Floor and Sidewalk Lights. 
T. H. Brooks & 0., Cleveland, Ohte, 
lour Mill Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Dayton Globe [ron Works Co., Dayton, Ohio, 
Robert Poole & Son Co., Baltimore, Md. 
Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Tl, 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Foot and Hand Presses. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Forges. 
Buffalo Forge Co., Buifalo, N. Y. 
Forgings. 
Toledo Machine & Tool Co , Toledo, Ohio. 
urnace Builders. 
Fraser & Chaimers, Chicago, Ill, 
Jullan Kenpedy, Pittsburg, Pa. 
Riter & Couley, Pittsburg, Pa. 
Furniture, 
The Globe Co , Cinclanati, Ohio. 
Furniture and Chair Machinery, 
J.A. Fay & Egan Co., Cincinnati, Ohio. 
Rogers & Co., Norwich, Conn. 
Gages, Pressure, Steam, Water, etc. 
Bristol Co., Waterbury, Conn, 
Crane Company, Chicago, Ill 
The Fairbanks Co,, New York. 
Hohmann & Maurer Mfg, Co., Brooklyn, N. Y. 
Gas Works Machinery. 
Continental Iron Works, Brooklyn, N. Y. 
R. D. Wood & Co., Philadelphia, Pa. 
Gaskets, Copper. 
U. 8. Mineral Wool Co., 2 Cortlandt St., N. Y. 
Gate Valves. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Oontinental Iron Works, Brooklyn, N. Y. 
Crane Company, Chicago, Ill, 
Jenkins Brothers, 71 John St., N. Y. 
The Fairbanks Co., New York. 
Gear Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Cleveland, Ohio 
Walker Manufacturing Co., Cleveland, Ohio. 
Gearing. 
Kaw. P. Allis Co., Milwaukee, Wis. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Oayton Globe [ron Works Co., Dayton, Onto. 
New Process Rawhide Co., Syracuse, N. Y. 
Robert Poole & Son Co., Baltimore, Md. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 
Girders. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley. Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Grading Machines. 
F. 0. Austin Mfg. Co.. Chicago, 111. 


Grain Elevator Machinery. 
Kdw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Jeffrey Mfg. Co., Cslumbus, Ohio. 
Link Belt ‘ngineeriig Co., Phila., Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Grates, 
Vulcan Iron Works, Toledo, Ohio. 


Grinding and Polishing Machinery. 
Brown & Sharpe Mfg. Co., Providence, R I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 

Charles H. Besly & Chicago, 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Standard Tool Co., Cleveland, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. ¥, 
Grips, Cable Railways 
Walker Manufacturing Co., Cleveland, Ohio, 
Robt. Wetherill & Co., Chester, Pa. 
Hand Cars. 
Sheffield Car Co., Three Rivers, Mich. 


Hangers, 
SEE PULLEYS, ETC. 
Hardware Manufacturers. 
Charles H. Besly & Co., Chicago, Ill. 
Merrill Bros , Brooklyn, N. Y. 
L. 5. Starrett, Athol, Mass. 

Heating and Ventilating Apparatus, 
American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo. N. Y. 
Connersville Blower Co., Connersville, Ind. 
B. F. Sturtevant Co., Boston, Mass. 

Heaters, Steam and Hot Water. 
American Boiler Co., Chicago, Ill. 
Gorton & Lidgerwood Co., 96 Liberty St., N. Y. 
H. B. Smith Co., 187 Center St., N. Y. 
New York Central Iron Works Co., Geneva, N. Y. 
J. F. Pease Furnace Co., Syracuse, N. Y. 
s. Wilks Mfg. Co , Chicago, Ill 
Hoisting Engines and Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Brown Hoisting & Conveying Mch . Co., Clevel’nd, O. 
M. ©. Bullock Mfg. Co., Chieago, IIL. 
John F. Byers Machine Co., Ravenna, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Colorado Iron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. V 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥ 
W. A. Crook & Bros. Co., Newark, N. J 
Earle ©. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers. Chicago, Ill. 
C. W. Hunt Co., 45 
Jeffrey Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Middletown Car Works, Middletown, Pa 
Moore Mfg. & Foundry Co., Milwaukee, Wis. 
J. 8. Mundy, Newark, N. J. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton Tron Co., Trenton. N. J. 
Walker Manufacturing Co., Cleveland, Ohio 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Hod Hoisting Machinery. 
Lidgerwood Mfg. Co., 96 Liberty St,, N. Y, 
Hollow Bricks. 
Empire Fire-Proofing Co.. Pittsburg, Pa. 
Henry Maurer & Son, 420 E. 23d St , New York, 
Pittsburg Terra Cotta Lumber Co., Pittsburg,Pa. 
Hydraulic Machinery. 
Fraser & Chalmers, Chicago, Ill. 
New Vork Belting & Packing Co., Ltd., New York, 
Maryland Steel Co , Sparrows Point, Md 
Walker Manufacturing Co., Cleveland, Ohio, 
R. D. Wood & Co., Philadelphia, Pa. 
Ice-Making Machinery. 
Frick Company, Waynesboro, Pa. — 
Indicators, Steam-Engine. 
Queen & Co., Inc., Philadelphia, Pa. 
Injectors. 
American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Wm. Sellers & Co., Philadelphia, Pa. 
Sherwood Mfg. Co., Buffalo, N. Y 
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BUYERS’ DIRECTORY @@o<~ 


Industrial Railways. 
0. W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire 
W. R. Brixey, 203 Broadway. N. Y. 
Eastern Electrie Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. x. 


Insulating Paper. 
Standard Paint Co., 2 Liberty St., N. Y. 


lron Working Machinery. 

Charlies H. Besly & Co,, Chicago, II. 
Bradford Mill Co., Cincinnati, Ohio. 
Brown & Ppeere Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, Ohio. 
Fitchburg Machiuve Works, Fitchburg, Mass. 
Ingersoll Milling Machine Co., Rockford, Ill. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Lodge & Davis Machine Tool Co., Cincinnati, Uhio. 
Long & Allistatter Co., Hamilton, Ohio. 
sranning. Maxwell & Moore, 111 Liberty St.,N. Y. 
Merrill Bros., Brooklyn, N. Y. 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Tool and § upply Co., 115 Liberty St., N. Y. 
Wm. Sellers & Co., Philadelphia, Pa. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
The Wilkinson Co , Chicago, III. 
The Wright Co., Lowell, Mass. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 

Joists, lron and Stee! 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 

Kyanizing. 
Otis Allen & Son, Lowell, Mass. 
Lamps, Electric. 

Fort Wayne Electric Corporation, Fort Wayne.Ind. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Lathes, 

Bradford Mill Co., Cincinnati, Ohio. 

Fitchburg Machine Works, Fitchburg, Mass. 
Jones & Lamson Mech. Co., Springfield, Vt 

Lodge & Davis Machine Too! Co., Cincinnati, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Toe] Works, Hamilton, Ohio. 

Prentiss Tool and Supply Co., 115 Liberty St., N.Y. 
Wm. Sellers & Co., Philadelphia, Pa. 

The Wilkinson Co., Chicago, Ll. 

The Wright Co., Lowell, Mass. 


Lead Corroders, 
Harrison Bros. & Co., Philadelphia, Pa. 


Locomotives 
Baldwin Locomotive Works, Philadelphia, Pa. 
Pittsburg Locomotive Works Pittsburg, Pa. 
H. K Porter & Co., Pittsburg, Pa. 
Thomas Carlin’s Sons, Allegheny, Pa, 
Locomotive Brakes 
Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 
Lubricants 
Jos, Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 
Sherwood Mfg. Co.. Buffalo, N. Y. 
Lumber and Shingles, 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
Machine Screws, etc. 
Worcester Machine Screw Co., Worcester, Mass. 


Machine Tools and Supplies. 
Armstrong Bros. Tool Co., Chicago, Ill. 
Bradford Mill Co., Cincinnati, Ohio. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Charles H. Besly & Ce , Chicago Il. 
Oleveland Twist Drill Co., Cleveland, Ohio. 
Fitchburg Machine Works, Fite hburg, Mass, 
Ingersoll Milling Machine Co.. Rockford, Ll. 
Jones & Lamson Mch. Co.. Springfield, Vt 
Lodge & Davis Machine Too! Co., Cincinnati, Ohio, 
Long & Allistatter Co.. Hamilton, Ohio 
Manning, Maxwell & Moore, !11 Liberty St., N. Y. 
Robert Poole & Son Co., Baltimore, Md. 
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Merrill Bros., Brooklyn, N. Y. 
Morse Twist Drill & Mach. Co., New Bedford, Mase. 
Niles Tool Works, Hamilton, Ohio. 
Prentiss Tool and Supply Co., 115 Liberty St., N, ¥. 
Q. & C. Co , Chicago, Lil. t 
GO. B. Rogers & Co., Norwich, Conn. 
Wm. Sellers & Co., Philadelphia, Pa. 
Standard Tool Co., Cleveland, Ohio. 
L. 8. Starrett, Athol, Mass. 
Stow Flexible Shaft Co., Ltd., Faiadeteht, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
The Wilkinson Co , Chicago, Ll. 
The Wright Co., Lowell, Mass. 

Marine Machinery 
W. A. Crook & Bros Co., Newark, N. J. 
Marine Iron Works, Chicago, Ill. 

Mathematical Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Inc , Philadelphia, Pa. 
L. 8. Starrett, Athol, Mass. 
Merchant Steel. 
Wm. Jessop & Sons, Limited. 91 John St., N. ¥ 
Metal Punching and Shearing. 
Harrington & King Perforating Co,, Chicago, IL. 
Metallurgical Supplies. 

Colorado Iron Works, Denver, Colo. 


Meters, Electric. 

Fort Wayne Electric Corporation, Fort Wayne,Ind. 
Meters, Water. 

Deane Steam Pump Co., Holyoke, Mass. 

Milling Machines. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Ingersoll Milling Machine Co.. Rockford, Ill. 
Lodge & Davis Machine Tvol Co., Cincinnati, Ohio. 


Mine Cars 
Colorado Iron Works, Denver, Colo. 


Mining Machinery 
Bradley Pulverizer Co., Boston, Mass, 
M. C. Bullock Mfg. Co., Chicago, Ill. 
Chrome Steel Works, Brooklyn, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
Colorado Iron Works, Denver, Colo. 
W. A. Crook & Bros. Co., N-wark, N. J 
A. 8. Cameron Steam Pump Works, E. 23 N. Y. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, I]. 
Gates Iron Works, Chicago, Il. 
eant Drill Co., 26 Cortlandt St., N. 
Jeffery Mfe. Co., Columbus, Ohio 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
J. 8. Mundy, Newark, N. J. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Tl. 
Trenton Iron Co., Trenton, N. J. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Mining Screens. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Harrington & King Perforating Co., Chicago, Ill. 
Hendrick Mfg. Co., Ltd., Carbondale, P a. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Motors, Electric. 
Eddy Electric Manufacturing Co., Windsor, Conn, 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
Gates Electric Mfg. Co , Chieaco, Ill. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co . Columbus, Ohio. 
Thresher Electric Co., Dayton, ©. 
Triumph Electric Co., Cincinnati, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
Westinghouse Co., Pittsburg, Pa 
ickel. 
Canadian Copper Co , Cleveland, O. 
Nut Locks 
Eureka Nut Lock Co., Pittsburg, Pa. 
il Cups 
Sherwood Mfg. Co., Buffalo, N. Y. 
Ore Roasting Machinery. 
Colorado Iron Works, Denver, Colo. 
F. D. Cummer& Son Co., Cleveland, O bio. 
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“4 BUYERS’ DIRECTORY 


Ornamental Iron Work. 
Winslow Bros. Co., Chicago, lil. 


Packing 
The Fairbanks Co., New York. 
dome Kubber Co., Trenton, N. J. 
Jenkins Brothers.71 Jobn St., N 


Manhattan Rubber Mfg. Co 64 Cortlandt St. 


New York Belting & Pac king Co., Ltd., New nee 
Sherwood Mfg. Co., Buffalo, N. Y. 


Paints. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Edward Smith & Co.,45 Broadway, New York, 
Jovsepn Dixon Crucible Co., Jersey City, N. J. 
Harrison Bros. & Co., P *htiadelphia. P 
Standard Paint Co., 2 Liberty St., N, 


Paints (Special for wa ) 
B8AME AS ABOVE. 


Paper Mill Machinery. 
Dayton Globe Iron Works, Dayton, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio 
Robt. Wetherill & Co., Chester, Pa. 


Penstocks, 
Atlantic Works, East Boston, Mass. 
Perforated Metals (All Kinds) 
Fraser & Chalmers, Chicago, Ill. 
Harrington & King Perforating Co., Chicago, Il. 
Hendrick Mfg. Co., Ltd., ¢ ‘arbondale, Pa 


Supplies. 
Queen & Co., Inc iiladelphia, Pa. 
R chester Optical Co., Rochester, N. Y. 


Pipe, Cast Iron, 
Addyston Pipe & Stee! Co., Cincinnati, Ohio. 
Jeanesville [ron Works, Jeanesville, Pa. 
Oharles Millar & Son, Utica, New York. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 

Pipe, Coils and Bends. 

National Pipe Bending Co., New Haven, Conn. 

Pipe Coverings. 
A. Wyckoff & Son, E!mira, N. Y. 
Manville Covering Co . Milwaukee, W 


is, 
New York Fireproof ¢ ‘overing C 42 ‘ortlandt St.. 


Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Bridgeport, Conn 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 

Pipe, Sewer. 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co , Akron, Ohio. 


Pipe, Wrought Iron, Line and Drive. 
Crane Company, Chicago, Il 
Morris, Tasker & Co., Philadelphia, Pa. 
Planing Mill Machinery. 
J. A. Fay & Kgan Co , Cineinnati, Ohio. 
Uv. B. Rogers & Co., Norwich, Conn. 
Plating Materials. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Hanson & Van Winkle Co.. Newark, N 
Portable Railways. 
O, W. Hunt Co., 45 Broadway. N. Y. 
?ower Punches and Shears, 
Long & Allistatter Co., Hamilton, Ohio. 
Toledo Machine & Tool (o., Toledo, Ohio. 
Walker Marufacturing Co., Cleveland, Ohie 


Preservation of Lumber. 
Otis Allen & Son, Lowell, Mass. 


Presses, Hydraulic, 
Maryland Steel Co., Sparrows Point, Md. 
Niles Tool Works, Hamilton, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
Pressure Regulators. 
The Fairbanks Co , New York. 
Van Auken Steam Co.. Chicago, IL. 
Prospecting Drills. 
M. ©. Bullock Mfg. Co., Chieago, Tl. 


Sallivan Machinery Co., Chicago, Il’. 


Pulley Lathes, 
Fitchburg Machine Works, Fitchburg, Mass, 


Pulleys, Shafting and Hangers, 
Edw, P. Allis Co., Milwaukee, Wis. 
Dayton Globe Iron Works, Dayton, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Wm. Sellers & Co., Philadelphia, Pa. 
Robt. Wetherill & Co., Chester, Penn. 
Walker Manufacturing Co., Cleveland, Ohie, 


Pulverizers. 
Bradley Puiverizer Co., Boston, Mass, 
Colorado Iron Works, Denver, Colo. 
Fraser & Chalmers, Chicago, Il. 


Pumps and Pumping Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, Iil. 
A. 8. Cameron Steam Pump Works, E. 23d S8t., N, ¥, 
Colorado Lron Works, Denver, Colo, 
Connersville Blower Co. , Connersville, Ind. 
Cook Well Co., St. Louls, Mo. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio, 
Deane Steam Pump Co., Holyoke, Mass. 
Fraser & Chalmers, Chicago, Lil. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Jeanesville Iron Works, Jeanesville, Pa. 
John H. McGowan Co., Cincinnati, Ohio, t 
New York Air Brake Co,, 66 Broadway, N. Y. 
Pulsometer Steam Pump Co., 120 Liberty St. 
Southwark Foundry & Machine Co., Phila., —* 
Stillwell-Bierce & Smith-Vaile Co., Dayton, Ohio. 
Walker Manufacturing Co., Cleveland. 
Webster, Camp & Lane Machine ©o., Akron, Ohio. 
R. D Wood & Co., Philadelphia, Pa. 


Punching and Shearing Presses. 
Long & Allstatter Co., Hamilton, Ohio, 
Toledo Machine & Tool Co., Toledo, Obio, 
Walker Co., Cleveland, Ohio. 


M. G. Bullock Mfg. Co., Chicago, Il. 

A. 8. Cameron Steam bump Works. E. 

Cooper, Hewitt & Co., 17 Burling § Slip, N. 

Earle C. Bacon, 26 sortlandt St.. 

Fraser & Chalmers. Chicago, Til. 

Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥, 
. 8. Mundy, Newark, N. 

Rand Drill © 0., 23 Park Place, A 

Sullivan Machinery Co., Chicago, Ill. 

Trenton Iron Co., Trenton, N.. 


Radiator Screens. 
Harrington & King Perforating Co., Chicago, I. 


Radiators, 
Crane Company, Chicago, IIL. 
H. B. Smith Co., 137 Center St., N. Y. 


Railroad Ditchers. 
Jeffrey Mfg. Co., Cleveland, O. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point, Md, 
Vulcan Iron Works, Toledo, Ohio. 
Railroad Ties (All Kinds.) 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
Railway Car Brakes. 
Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co , 66 Broadway,  ® f 
Railway Feed Wires. 
The Okonite Co., Limited, 13 Park Row, N. Y. 
ailway Shop Machinery. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Bradford Mill Co.. Cincinnati, 
Brown & Sharpe Mfg. Co., Providence, K. I. 
Fitchburg Machine Works, Fitchburg, Mass. 

A. Fay & Fgan Co, Cincinnati, Ohio 
Ingersoll Milling Machine Co., Rockford, 1 
Lodge & Davis Machine Tool Go., C incinnati, Ohio 
Leng & Alistatter Co.. Cincinnati, Ohio 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 

& ©. Co., Chicago, 

0. B. Rogers & Oo.. Norwich, 

Stow Flexible Shaft Co., Ltd., Philadel hia. Pa, 
Stow Manufacturing Binghamton, 

The Wright Co., Lowell, Mass 

Toledo Machine & Tool Co.. Toledo. Obie. 
Walker Manufacturing Co., Cleveland, Ohie, 
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GUYERKS’ DIRECTORY = 


Railway Specialties. 
Carlisie Mfg. Co., Carlisle, Pa. 
Eureka Nut Lock Ov.. Pitisburg, Pa. 
Harrington & King P erforating Co., Chicago, Il. 
Iron City Tool Works, Ltd., Pittsburg, Pa. 
Middletown Car Works, Middletown, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 
H, K. Porter & Co.,, Pittsburg, Pa. 
Sheffield Car Co., Three Kivers, Mich. 
Westinghouse Air Brake Co, Pittsburg, Pa. 
Railways, Portabie. 
©. W. Hunt Co., 45 Broadway, N. Y. 
Railway Supplies. 
Carlisle Mfg. Co., Carlisle, Pa. 
Sheffield Car Co., Three Rivers, Mich. 
Railway Track Tools, 
[ron City Tool Works, Lid , Pittsburg, Pa. 
Range Boilers, 
Hepe, Koven & Co., 18 spruce St, N. Y. 
Rawhide Pinions, 
New Process Rawhide Co., Syracuse, N. ¥ 
Red Lead. 
Harrison Bros, & Co., Philadelphia, Pa. 
Reducin Valves, 
Ross Valve Co., Troy, 
Van! Auken Steam Ade ialty Co., Chicago, Tl. 
Refrigeratin Machinery, 
Frick /aynesboro, Pa, 

Road-Making Machinery. 
Addyston Pipe & Steel Co., Cincinnati, Ohio 
F.C. Austin Mfg. (o., Chicago, Ill. 
F’'d’y & Machine W’ks,Harrisburg,Pa. 

Kelly Co. » Springfield, Ohio 
Raglee Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works. Toledo, Ohio. 
Road Rollers 
Addyston Pip ¢ & Steel Co., C +i ne Ohio. 
F. ©. Austin Mfg. Co.. Chicago, I ll. 
we F’d’y & Machine W’ks,Harrisburg, Pa 
8. Kelly Co., Springfield, Ohio. 
Rock Breakers. 
Edw. P. Allis Co., Milwaukee, Wis. 
F.C. Austin Mfg Co., Chicago, Il. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado lron Works, Denver, Colo. 
Earle ©. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers. Chicago, Il. 
Gates Iron Works, Chicago, Ill. 
Rock Drills. 
M. O. Bullock Mfg. Co., Chicago, Il. 
Clayton Air Compressor Works.26 C ortlandt St.,.N.Y 
Fraser & Chalmers, Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. ¥. 
Rand Drill Co., 23 Park Place, NY. 
Sullivan Machinery Co., Chicago, Ill. 

Rolling Mill Machinery. 
Long & Allstatter Co., Hamilton, oe. 
Maryland Steel Co., Sparrows Point 
Robert Poole & Son Co., Baltimore, ha” 

Walker Manufacturing Co., Cleveland, Ohio. 
Roofin 
Berlin Iron Bridge Co.. East Berlin, Conn. 
Canton Steel Roofing Co., Canton, Obto. 
James L. Foote, Slatington. Pa 
Gummey, McFarland & Co.. Philadelphia, Pa. 
N.&G. ‘aylor Co., Philadelphia, Pa. 
Riter & Conley, Pittsburg, Pa 
Standard Paint Co., 2 Liberty St.. N. Y. 
Translucent Fabric (o., Boston, Mass. 
Warren Chemical and Mfg. Co., 27 Fulton St., N. Y. 
Wheeling Corrugating Co , W heeling, W. Va. 
Roofs, lron, Truss. 
Continental Iron Works, Brooklyn, N. Y. 
Berlin Iron Bridge Co., East Ber inf Conn. 
Maryland Steel Co , Sparrows Point, 
Riter & Conley. P ittsburg, Pa. 
Wrought Iron Bridge Co , Canton, Ohio. 
Rope Transmission 
Fraser & Chalmers. Chicago, Ill, 
©. W. Hunt Co., 45 Broadway. N. 
Sottre Mfg, Co., Columbus, Ohio. * 
Link-Belt gineering Co., Nicetown, Phil. , Pa, 
Rubber Goods. 
Home Rubber (o., Trenton, N. J. 
Manhbattan Rubber Mfg. Co .64 Cortlaret St 
N. J. Car Spring & Rubber Co.. ity, N 
Jenkins Brothers, 71 John St., N. 


New York Belting & Packing Co., Ltd., New York. 
Spinney, Virtue & Co., Lynu, Mass. 
Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 
Schools, 
Cheltenham Academy, Ogontz, Pa. 
Corresponde: ce School of Te chnology,Cleveland,O. 
Lawrence Scieutitic School, Cambriuge, Mass, 
Scrapers, Wheel and Drag. 

F. C. Austin Mtg. ¢ o.. Chicago, Il, 

Screens, Mining 
Fraser & Chalmers, Chicago, Ll 
Harrington & King Perforating Co Chicago, Il. 
Hendrick Mfg. Co., Lid., Carbondale, Pa. 
Jeffrey 0., C olumbus, Ohio. 

Screen Plates, Punched. 

Harrington & King Perforating Co., Chicago, I). 
Hendrick Mfg. Co., Ltd., Carboudale, Pa 

Screw Machines. 
Bignall & Keeler Mfg. Co., St. Louis, Mo 
Jones & Lawson Mech. Co.,Springteta 
Lodge & Davis Machine Too! Co , Cincinnati, Ohio, 
Niles Too! Works, Hamilton, Ohio. 

Sectional Coverings. 

Manville Covering Co., Milwaukee, Wis. 
new a Fireproof Covering Co., 42 Cortlandt St., 


Separators, Coal and Ore. 
F. D. Cummer & Son Co., Cleveland, Ohlo 
Fraser & Chalmers, Chicago, lil 
Separators, Steam. 
Goubert Mfg. Co., 14 Church St., N. Y. 
Sewer Pipe. 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co.. Akron, Ohio, 
Shafting. 
SEF PULLEYS, ETO. 
Sheet Metals. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Sheet Metal bag Machinery. 
Toledo Machine & Tool Co, Toledo, Ohio. 
Shoes and Dies. 
Chrome Steel Works, Brooklyn. N. Y. 
Fraser & Chalmers, ¢ hicago, Il. 
Skylights. 
Canton Steel Roofing Co., Canton, Ohio 
Translucent Fabric Co., Boston, Mass. 
Slate. 
James L. Foote, Slatington, Pa. 
Smokestacks. 
Clonbrock Steam Boiler Co., Brooklyn, N.Y. 
Maryland Steel Co., Sparrows Point, Ma. 
Riter & Conley, Pittsburg, Pa. 
Spark Guards, Perforated. 
Harrington & King Perforating Co., Chicago, 
Standpipes. 
Maryland Steel Co.. Sparrows Point, Md. 
Ruiter & Conley, Pittsburg, Pa. 

Steam and Gas Fitters Tools. 
Crane Company, Chic? go, Ill. 

Steam Regulating Appliances, 
Chapman Valve Mfg. Co.. Indian Orchard, Mas . 
The Fairbanks Co., New York. 

Penberthy Injector Co., Detroit, Mich. 
Hohmann & Maurer Mfg. Co. N. ¥. 
Jenkins Brothers, 71 John St., 
Lunkenheimer Co., ¢ incinnati, Ohio, 
Reliance Gauge Co., Cleveland, Ohio. 
Ross Valve Co. , Troy, 
Sherwood Mfg. Co. , Buffalo, N.Y 
Van Auken Steam Bpectalty Co . Chicago, Ill. 
Steamships and Tow Boats, 

Atlantic Works, East Boston, Mass. 

Steam Shovels 
Thomas Carlin’s Sons, Allegheny. Pa. 
Marion Steam Shovel Co., Marion. Ohio. 
Vulcan Iron Works, Toledo, Ohio. 

Steam 
Buffaio Forge Co., Buffalo, N 
Chapman Valve Mfg. Co.. Orchard, Mase, 
Van Auken Steam § pecialty Co., Chicago, Ul. 

Steam Yachts. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Ch cago, Ill. 
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Steel Importers. 
Wm. Jessop & Sons, Ltd., 91 John St., N. ¥. 


Steel Manufacturers, 
Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Ltd., 91 John 8t., N. ¥ 


Steel, Tool, 
Wm, Jessop & Sons, Ltd., 91 John 
Ohrome Steel Works, Brooklyn, N. ¥ 
Street Sprinklers. 
F.C. Austin Mfg Co., Chicago, IL. 


Street Sweepers. 
F.C. Austin Mfg. Co., Chicago, Ill. 


Structural Work, 
Continental Iron Works, Brooklyn, N. Y. 
Berlin iron Bridge Co., Kast Berlin, Conn, 
Maryland Steel Co., Sparrows P oint, Md, 
Riter & Conley, Pittsburg, Pa. 
Wrought [ron Bridge Co., Canton, Mhio. 
Surveying Instruments. 
Theo. Alteneder & Suns, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, 
Keuffel & Esser Co., 127 Fulton St.. N. 
Queen & Co., Inc , Philadelphia, Pa. 
Tanks, Iron, 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Vontinenta!l [ron Works, Brooklyn, 
Fraser & Chalmers, Chicago, I! 
Maryland Steel Co , Sparrows Point, Md. 
Pittsburg Locomotive Works, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
8. Wilks Mfg. Co., Chicago, Il. 
Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich. 
Telegraph Wires and Cabies. 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co. Trenton, N.J. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 
Telephones, 
United Electric Telephone Co., New York. 
Testing Machinery. 
Win. Sellers & Co., Philadelphia, ta 
Thermometers. 
Brisic! o., Wate: oury, Conn 


Hohmann & Maurer Mfg Co., Brooklyn, N. Y. 


Queen & Co., Inc., Philadelphia, Pa 
Tin. 


Gummey, McFarland & Co., P aBoselphte, Pa. 


N. & G. Taylor Co., Philade iphia, I 
Wheeling Corrugating Co., Whee ling, W. Va. 


Tin Plate Rolling Machinery, 
Robert Poole & Son Co., Baltimore, Md. 


Tramways. 
Fraser & Chalmers, Chicago, Ill. 
0. W. Hunt Co., 45 Broadway, N. » - 
Walker Manufacturing Co., Cleveland, Obto. 


Tramways, Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y¥. 
Fraser & Chalmers, Chicago, Ill, 
Trenton [ron Co., Trenton, N.J. 
O. W. Hunt Co., 45 Broadway, 
Transmission Machinery. 

Fraser & Chalmers, Chicago, Il. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill Co., Chester, Pa. 
0. W. Hunt Co., 45 Broadway, N. Y. 

Tube Somers. 
Sherwood Mfg. Co., Buffalo, 


Turbines. 
Dayton Globe Iron Works, Dayton, Ohio. 
Fraser & Chalmers, Chicago, Ill. 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa 
B. D. Wood, & Co,, Philadelphia, Pa. 
Turn Tables. 
Wm. Sellers & Co., Philadelphia, Pa. 
Twist Drills. 
Standard Tool Co., Cleveland, Ohio. 
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Cleveland Twist Drill Co., Cleveland, Ohio. 

Morse Twist Drill & Mcn. Co., New Bedford, Mass, 
Vacuum Pumps. 

A. 8. Cameron, Steam Pump Works, E. 23d St., N. ¥. 

Clayton Air Compressor Works, 26 Cortlandt 8t., 


% 
Deane Steam Pump Co., Holyoke, Mass. 


Valves, Gas, Steam, and Water. 
Chapman Valve Mfg. Co., Indian Orchard, Mass, 
Crane Company, Chicago, 

The Fairbanks Co., New York. 
Home Rubber Co., "Trenton, N. J. 
Jeanesville [ron Works, Jeanesville, Pa. 
Jenkins Brothers, 71 Jobn St., N.Y. 
Lunkenheimer Co., C ne innati, Ohio. 
Ross Valve Co., Troy, N. Y. 
Sherwood Mfg. Co., Buffalo, N.Y. 
Van Auken Sieam Specialty Co., Chicago, Ill. 
Ventilating Appliances. 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co , ( hicago, IL. 
Fraser & Chalmers, Chic. go, 
Globe Ventilator Co., Troy, N. Y. 
B. F. Sturtevant Co., ‘Boston, Mass. 
Vises. 
Bignall & Keeler Mfg. C 0. st. Louis, Mo. 
Merrill Bros., crooklyp, N. Y. 
Voltmeters. 
Fort Wayne Electric Corporation, Fort Wayne,Ind 
Weston Electrical Ins. Co., Newark, N. J. 
Water Works Supplies. 
American Well Works, Aurora, LIL 
A. Wyckoff & Son, Elmira. we 
Charies Millar & Son, Utiec a New York. 
Cook Well Co., St. Louis, 
The Fairbanks Co., New Y ro 
McNeal Pipe and Burlington, N. J. 
Water Wheels. 
Dayton Globe Iron Works, Dayton, Ohio 
Fraser & Chalmers, Chicago, Il. 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa. 
R. D. Wood & Co., Philadelphia, Pa. 
Well Sinking Machinery. 
American Well Works, Aurora, III. 
Cook Well Co., St. Louis, Mo. 
White Lead. 
Harrison Bros. & Co , Philadelphia, Pa. 

Window Guards (Jail Work.) 

Harrington & King Perforating Co., Chicago, IIL. 


Wire. 
Charles H. Besly & Co., Chicago, Lil 
Phospbor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Cloth. 

Fraser & Chalmers, Chicago, Ill. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa 
Wire Rope 

Cooper, Hewitt & Co., 17 Bertin Slip, 
John A. Roebling’s Sons Co., Trenton, N 
Phosphor. Bronze Smelting C Ltd., Pa. 
Trenton Iron Go., Trenton, N. 
Wire Rope Transmission. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. 
Wood-Working Machinery 
J. A. Fay & Egan Co., Cincinnati, 
OC. B. Rogers & Co., Norwich, Con 
Stow Flexible Shaft Co., Ltd.. Philadelphia, Pa 
The Wilkinson Co., C hicago, Til. 
Wool Cement 
Manville Covering Co., Milwaukee, Wis. 


Wrecking Cars, 
Marion Steam Shovel Co., Marion, Ohio. 


Yachts, Steam. 
Atlantic Works, East Boston, Mass. 
Marine [ron Works. Chicago, Ill. 
Zinc White. 
Harrison Bros & Co., Philadelphia, Pa 
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ALPHABETICAL INDEX TO ADVERTISERS. 


21. Dayton Globe Iron Works..... .. .. 
Addyston Pipe and Steel Vo............... ..-. 32 Deane Steam Pump Co............ 
Allen & Bon, Otis.... 56 #Detroit Graphite Mfg. Co.... 
American Boiler Co ... 7 
American Blower Co . 75 Eastern Electric Cable Co.... ....... .......... 56 
American Industrial Publishing ( Co, 23 Eddy, Henry C.,... > 
American Injector Co wa Eddy Electric Mfg. Co sees 57 
American Tool Worts a4 Electro Light Engraving Co _................- 20 
WE 2%¢44 Empire Fire-Proofing Co......... 13 
590 Fiteh burg Machine Works ... ................. 70 
... Fort Wayne Electric Corporation............... 29 
Bignall & Keeler Mfg.Co .......... ‘ 
Brown Hoisting and Convey ng MachineCo..... 3 
Brown & Sharpe Mfg. C0..... 78 Guild & Garrison 
Buckeye Engine Co.... 64 @ Van Winkle Co 87 
Buffalo Forge Co.... 34 Harrington & King erforating Co. 8 
Bullock Mfg.Co.,M. ©... ......+ 63° Harrisburg Foundry aud Machine Works...... 83 
Byers Machine Co., John F 49 Bros. & Co 
: Cameron Steam Pump Works, A.®........... 43 Hartford Steam Boiler Inspection and Ins. Co. . 53 
Canadian Copper Co...... .. Harvard University. 23 
Canton Stee! Roofing Co............ 72 Heine Safety Boller Co..... 
Cheltenham Military Academy............ ... . 23 Hohmann & Maarer 05 
M.&St.P.R.R.. o7 Hooven, Owens & Rentschler Co............ .. 62 
Colorado Iron ts 46 Ingersoll Milling Machine Co..... 68 
Comstock, Wm. T 23 Ingersoll-Sergeant Drill Co.......... 45 
Connersville Blower Co............... 56 Interior Conduit & Insulation Co................ 87 
Continental Filter Co 82  Jeanesville Iron Works........ 42 
Cooper, Hewitt & Co.... 50 = Jessop & Sons, Limited, William............ ... 52 


Correspondence School of Technology.... ..... 23 Jones & Lamson MachineCo.... .............. Bx 

Crook & Bro.’s Co., W. $2 Julian... 22 
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_Potter, Alexander 


Laborers’ Instruction Pub. Co .. 


Laidlaw-Dunn-Gordon Co........ 
Lawrence Scientific School........ 
Link-Belt Engineering Co.............. 


Long & Alistatter Co... 
Lodge & Davis Machine Tool Co., 
Lunkenheimer Co. 

McEwen Mfg. Co., J. H 


McGowan Co., John H, 
McNeal Pipe and Foundry Co... .......... 
McRae, A. L. 

Main Belting Co 
Manhattan Rubber Mfg. Co ............ 
Manning, Maxwell & Moore 
Manville Covering Co 
Marine Iron Works 

Marion Steam Shovel Co nuseee 
Maryland Steel Co 
Maurer & Son, Henry 

Merrili Bros 

Michigan Pipe Co 
Middletown Car Works 

Millar & Son, Chas .. 

Monash, P 

Monon Route ........... 

Moore Mfg. and Foundry Co..... 
Morse, W. F. & Co.. 

Morse Twist Drill & Machine 

Mundy, J. 8 


National Pipe Bending Co......... 
N. J. Car Spring and Rubber Co................. 
New Process Raw Hide Co....... 
New York Air Brake Co....... 
New York Central [ron Works Co 
New York Fireproof Covering Co 
New York Machinery Depot 

New York Belting & Packing Co... reerrn 
Nieholson, Frank... .... 
Niles Tool Works........ 


Phosphor Bronze Smelting Co., Limited........ 
Pittsburg Locomotive Works ............. ss. 
Pittsburg Terra Cotta Lumber Co aosvences 
Pittsburg Testing Laboratory, Limited.. 
Porter @Oo.,H. K .. 
Prentiss Tool and Supply C 
Pulsometer Steam Pump Co............ ..... .. 


ALPHABETICAL INDEX 
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Redfield, C. L....... 
Roebling’s Sons (o., John 
Ross Valve Co... ...... 


Sheffield Car Co.. ............. 7 

Slatington Slate 
Southwark Foundry and Machige Co ...... 
Stearns Manufacturing Co 
Stillwell-Bierce & Smith-Vaile Co.... .......... 
Stow Flexible Shaft Co. 
Stow Manufacturing Co “tre 


Thresher Electric Co........ 
Toledo Machine and Tool Co. 
Trenton Iron Co.... 


Union Sewer Pipe Co ; 

United Electric Telepnone Co. 


Van Auken Steam Specialty Co................. 
Vandenbergh Laboratory of Chemical Industry. 
Vanderbilt & Hopkins...... 


Walker Manufacturing 
Wanted and For Sale 
Webber, Wm. 0 
Webster, Camp & Lane Machine Co............. 
Wedderburn & Co.,Jobn. .. ...... es 
West Shore R. R. 
Westinghouse Air Brake Co.. 
Westinghouse Electric & Mfg. dues 
Westinghouse MachineCo .. ... ............... 
Weston Electrical Instrument Co. 
Wheeling Corrugating Co.... 
Wheeier Condenser & Engineering Co... ..... 
Whitlock Coll Pipe Co 

Wilkinson Co... .... 
Wilson Ear Drum Co, 
Worcester Machine Screw Co.......0 
Wright Co....... 


| 
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| | 26 30 
! 2 67 
49 44 i 
| 
59 
7 
; 44 58 f 
» 73 ‘ 
21 3 
58 
“0 23 
| 34 15 
66 
3 69 i 
61 
| 73 43 
, 66 3 
55 66 
| 33 
75 48 
| 
58 
Ty 41 
| 66 69 
49 70 | 
50 
59 Triumph Electric | 
| 
‘ 31 i 
54 
i} 19 
25 a 
| 41 
77 
21 
67 
47 ‘ 
Odorless Excavating; Co. ......... 38 42 
/ Otto Gas Engine Works........ 65 63 
24 
8 26 
| 59 53 
55 57 
4 | 65 64 
| 55 41 
73 60 
| 23 72 
69 65 ¢ 
| 55 66 
77 74 
44 7 
73 
66 
72 


MISCELLANEOUS 
00000000000 | 


Gilbertson’s Old Method, 
Pennsyl Old Method 


Roofing PLate.$ “ar a reer. 


Also manufacturers of she of steam pipe covering made by the State 
celebrated brands o | College of Pennsylvania, our covering gave 


H American 20 Her ce 
20 per cent. better results than Magnesia or 
Climax and Phoenix a | Asbestos Sponge. Send for copy of test. 


PHILADELPHIA. 3 New York Fireproof Covering Co., 
121 LIBERTY ST., NEW YORK. 


THIS 
IS A 


Premo Camera 


But no illustration can convey an adequate idea of this 
splendid instrument. Everything that a PERFECT 
camera should have you will find in the PREMO. It 
has all the good points of other cameras, with many 
special things of its own. 

Send a postal card for a description of it, and you 
will readily understand why we make this statement. 


ROCHESTER OPTICAL Co., 
46 South Street, Rochester, N. Y. 


I find THe ENGINEERING MaGaziNnE extremely interesting 
and full of valuable information. 
H. E. GERHARD, 
Secretary and Treasurer of Shenandoah Furnace Co., 
PHILADELPHIA, PENNA. 


Piease mention The Engineering Magazine when you write, 


19 
alate 
= = = £ 
= } = pin 
= \ = i 
= = inté 
= 
= = ot 
= 
= 
= = 
= = 
= = 
= 
= = 
= = 
a 
i 
4 ia 
awe 
j } 44 
¥ 


Please mention The Engineering Magazine when you wri 
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PROFESSIONAL 


D. ASHWORTH, 
Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, PA. 
Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 


made of Steam Engines. 


ERNEST BERTRAND HUSSEY, 
Consulting Civil Engineer, 
SEATTLE, WASH. 

P. 0. Box 381. Offices, Dexter Horton & Co. Bank Bldg, 


Expert Examinations, Surveys and Reports of any 
enterprise or property in the Northwest. Plans Speci- 
fications, Estimates and Superintendence. Cable or 
Electric Railway Construction and Operation, 


FRANK NICHOLSON, 


MINING ENGINEER AND METALLURGISE 


P.O. BOX 515, PHCENIX, ARIZONA. 
Examines and reports on mines and mill and fus- 
nace property. 


Alton D. Adams, M.A.I1.E.E. 
ELECTRICAL ENGINEER, 


ELECTRIC POWER TRANSMISSION AND MACHINERY, 
No. 620 Atlantic Ave., BOSTON, MASS. 


Wm BRYAN, #. Amn. Soc. 
and Electrical Engineer 


PECIALTIES: Water Works, Electric Light, Railway ane 
Power Plants; Steam and Power Installations; Steam 
Heating ; Smoke Prevention. 
Consultation, Examinations. Tests, Reports, Plans, Specifications, 
Superintendence aad Purchasing. 


1 TURNER BUILDING, ST. Louis. 


ELMER L. CORTHELL, 


Civil and Consulting Engineer, 
71 Broadway, New York City. 


Harbors, Railways, Terminals and large Bridges in 
the United States and other countries. Examinations 
and reports on grade crossing complications, ~~ 


examinations of railway property. 


c. M. ‘CONRADSON, MLE. 


Consulting Engineer. 
Special Labor Saving Machine Tools, New and 
Original Designs of Lathes, Milling Machines, 
Yoring Machines, Etc. 


ELECTRICALLY DRIVEN MACHINE TOOLS. 
MADISON, WIS. 


of all kinds; 


c. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES. 
269 Dearborn Street, CHICAGO, ILL. 


WM. 0. WEBBER, A. S. M.E., CONSULTING ENGINEER, 
79 Mason Building, BOSTON, MASS. 


Power Plants and Factories, Steam Expert, Electric 
Transmission of Power, Shop Methods anc Production, 
Power Tests, Hy draulic Engineering. 


E. P. JENNINGS, 
Mining Engineer, 


Ironwood, Micts. 
REPORTS ON LAKE SUPERIOR IRON MINES. 


M. FARGUSSON, C. souTHporT, N. 


Drainage, Irrigation, sins a River and Harbor 
Improvements, Canals, Railroads, » Highw ays ; Surveys 
Cities laid out. 


HENRY EDDY, 


149-151 Fifth Avenue, - - - CHICAGO 


Electrical Engineer and Contractor. 


Specialty: Rebuilding old, inefficient or unprofit- 
able lighting and power plants. 

Plans, specifications and estimates furnished, 
A. L. Mc RAE, Ss. dD, 
(Harvard.) 

Consulting Electrical Engineer, 
University of Texas, Austin, Texas. 

Electric Mining, Railway, Power and 


Lighting Plants. Estimates prepared for proposed 
installations. Reports on existing plants with a 
view to improving their earning capacity 


ALEXANDER POTTER, 
Civil and Sanitary Engineer. 


SPECIALTIES: Water Supply and Sewerage, Water and 
wage Purifications, Garbage D:sposal. 


137 BROADWAY, - - NEW YORK. 
Lewis BLOCK, - - PITTSBURG. 


Please mention The Engineering Magasine when you write, 
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PROFESSIONAL 


JULIAN KENNEDY, 
Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


@LAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 
ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


Vondendergh. Saooratoryd 


¥. P. VANDENBERGH, B. S., M. D., F. C. S. 


R. A, WITTHAUS, A. M., M. D. 
CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. 


ISAAC KEMOE, PH. D. 


Water supplies a specialty, analyses and complete advisory reports. Co-operation with engineers in sanitary 
and geological surveys ; and in all chemical features of mining, metallurgical or other industrial engineering. 
Assays, analyses, processes, superintendence, counsel 


ERIE COUNTY BANK BUILDING, NIAGARA AND MAIN STS., BUFFALO, N, Y. 


oo EVERETTE’ JIINING OFFICE 


TUC3ON, ARIZONA. 


[Pioneer Mining Geolugist’s Office of Pacific Northwest.] 


PER AND LEAD-GILVER SMELTING PLANTS AND MINES. 
GAPERT EXAMINATION OF COPPER AND SILVER-LEAD PROPERTING Assaying and Analysis. 
‘*CONSULTING ASSOCIATE MINING 


ATTORNEY AT LAW." 
RITE for Rates for Pro- 


Will examine and report upon the 

3 “Title and’exact Value’’ of Goup, Sivar, Leap, Coprsa, 
fessional Cards in The : 

Engineering Magazine. 


Coat, Iron, Cray or other Minera Prorertizs, 
IN ANY PART OF THE WORLD. 
DR. WILLIS E. EVERETTE-1318 E Street, 


Tacoma, State of Washington, U.S. A. 


I read The Engineering Magazine with interest, not neglecting the ‘‘ ads’’ and 
believe it to be almost perfection in its particular field. 
FRANK CAWLEY, 
Mechanical Engineer, Montreal, Canada. 


PITTSBURGH TESTING LABORATORY, 


Gro. H. Crarp, Chairman, 


Avrrep E. Hunt, Vice-Chairman and Treasures, 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPECIALTIES. 
fmapection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site. 


—"="CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Oo,’s Testing Machines, Thatcher's Slide Rules. 
Please mention The Engineering Magasine when you write, 
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MISCELLANEOUS 


CHELTENHAM MILITARY ACADEMY, 


OGONTZ (wear PHILADELPHIA), PA. 

On the Summit of the Chelten Hills, Bound Brook Route to 

New York. 

Unexcelled in the preparation of young men for 
leading colleges dnd scientific schools. Now r > 
sented by its graduates in HARVARD, YA 
PRINCETON, CORNELL, LEHIGH, TROY, LA- 
FAYETTE and UNIVERSITY OF PA. For illus- 
trated circular or for application blanks for '95-'96, ad- 
dress the Principal, JOUNC. RICE, Ph. D., Ogontz, Pa. 


Lowest Cash Discount« allowed on Archl- 
tectural, Scientific, Electrica), Mechanical, 


Todustr ial and Techni: al Books. Cata- 


Ee jenve and Discount Sheet Free, WILLIAM | 


T. COMSTOCK, 23 Warren 8t,, New York. 


STEAM ENGINEERING 
E. Spangenberg, E. 


More than 2000 que ith argued answers 
and over 500 illustrations, 

as wellas his Arithmetic, Algebra, plane and 

solid Geometry are sold by every Reliable Book- 

Dealer for 75 cents per volume, or will be sent 


—— after receiptof price by the undersigned, 

rospectus of 32 pages sent free on application. 

Laborer’s Instruction Pub Co. St. Louis Mo _ 
READY. 


Modern Examinations of Steam Engineers, 


Written for Engineers by an Engineer. 
BY W. H. WAKEMAN. 

12 mo. Cloth. 272 pages. 53 Chapters, and a list of 
geo questions for the examination of candidates for 
government and state license. PRICE, $2.00. By 
mail, postpaid, to any part of the world. Published by 


AMERICAN INDUSTRIAL PUBLISHING CO., 
Scientific Book Publishers, Bridgeport, Conn. 


~ REULEAUX’S CONSTRUCTOR. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN. 


By F. Reuleaux, 


Translated by Henry Harrison Suplee. 


Authorized Edition. 
Handsomely Bound in Cloth, 
Size12x9in. - - pp xviii,312. 


With Portrait and over 1,200 I]lustrations. 


PRICE $7.50 


Sent by express, prepaid on receipt 
of price. 


Order by mail, direct from 
H. H. SUPLEE, 
339 CHELTEN AVENUE, 
Philadelphia, Pa. 


See Review in February Issue of Engineering Magazine, 


E, | Civil Engineering, 


Harvard University. 
| LAWRENCE SCIENTIFIC SCHOOL. 


This school will offer instruction in 
the following departments in 1596: 
Mining Engineering, 
Topographical Engineering, Architecture, 
Chemistry, Geology, 
Biology, General Science, 


Electrical Engineering, 
Sanitary Engineering, 
Highway Engineering, Science for Teachers, 
Mechanical Engineering, and a course in 
Anatomy, Physiology and Physical Training. 

The annual fee for each of these 
courses is one hundred and fifty 
dollars. For programme and other 
information, 


Address N. 8. Shaler, Doan, Cambridge, Mass. 


The CORRESPONDENCE School ot Technology, 


CLEVELAND, OHIO, U. S. A. 


Engineering Courses (including Mathema- 
tics, and other allied Studies), also Course in 
Advanced Mathematics. Send for Catalogue 
and note the Instructors. Address, 

E. P. Roperts, M. E., Pres. 


DYNAMO ELECTRIC MACHINERY 


STH EDITION, 
S. P. THOMPSON. NEARLY READY, 


Spon & CHAMBERLAIN, 12 Cortlandt St., N. Y. 


Your valuable Magazine is 
much appreciated at the college 
and by myself. 

ORLO EPPS, 
A. & M. College, 
Greensporo, N. C, 


THE BRANDIS SONS CO., 
Surveying and Engineering Instruments, 
154 to 756 LEXINGTON AVENUE, 
Catalogues sent on application. BROOKLYN, N. Y. 


HIGH ART ENGINES. 


The Celebrated 


IDEAL, 
Built by 

) A. Ide & Son, 

Springfield, llls., 
U.S. A. 


Catalogue E on application illustrates modern direct 
connected apparatus. 


Please mention The Engineering Magavine when you write. 
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MISCELLANEOUS 


WANTED »’ FOR SALE 


A MEDIUM OF EXCHANGE FOR THE PATRONS OF 
THE ENGINEERING MAGAZINE 


The uniform charge for advertisements inserted in this Department is 10 cents a line for each inser- 
tion, payable in advance. In preparing advertisements count each seven words a line, 
and allow three lines for a display heading if that be desired. Remittances 
for transient announcements may be made in postage stamps. 


MACHINERY FOR SALE. 


Machine Tools, Reduced Prices. 
Planer = 36” x Planes 18. Good and ith chuck "am -. 


Macninery For SAL 


| 
| 


THE CARVIN MACHINE CO., 


9&11 Laight Street, New York. 29" x 27" x 7”.  “ with chuc 
9 26" x 24” x 6. Practically new. 

Manufacturers of and Dealers in Shaper Rebuilt, Hendey,.. 
A ew, Heavy and accurate... ...... . 
METAL WORKING MACHINERY. | pyiti oon” Back Geared ; wt. 4,000 Ibs. good order 150. 
A large stock of Second Hand Tools | ne 28”. Very heavy, almost new ........seeee 195. 
always on hand. | 20”. New, latest . 
| Bolt Cutter (New), % to 1% 190. 
ENGINE LATHES—Second Hand. | For ing Drop, 100 Ib. H: A New Design.. 
24in.x sft. Putnam with Elevating Rests Lathe 28” x i’ bed. Almost new. Heavy ..... 450. 
1r3in.x sft. Pratt & Whitney Elevating Rest. | Pa 24” x V5 latest; new; 6,100 Ibs............ 400. 
314in.x 6ft. F. E. Reed with Elevating Rests. | 19” x8 latest ; new; a beauty... 325, 
4 m4in.x 6ft. Blaisdell with Elevating Rests. | rebuilt; good order..... 200. 
1 14 in. x 6ft. Prentice Bros. with Elevating Rests. | 15’ x 6’. Heavy and in good order. 110. 
rimsin.x 6ft. Pratt& Whitney with Elevating Rests. Turret Lathe, Amer Tool & Mch. Co.; new; ‘mod, 260. 
116in.x 6ft. Flather & Co. with Compound Rest. Gas Engine; Otto, new, 12 H.P.; for gas oF gz asoline 600. 
1 18in. x 10 ft. Flather & Co. with Plain Rest. Gas Engine; Otto, new,!16 H.P.; for gasorgasoline 700. 
1 18 in. x 10 ft. Blaisdell with Plain Rest and Chuck, | Gas Engine; Otto, new, 10% H.P.; for gas only., 300. 
1 20in. x10 ft. Flather & Co. with Compound Rest | Punch Press, Stiles and Parker Design, 1500 Ibs... 145. 
and Chuck | 1250 125. 
1 22in.x 8ft. Blaisdell with Plain Gibb Rest. | AMERICAN TOOL WORKS, CLEVELAND, 0. 
1 2arin. x 8 ft. Lodge & Davis with Compound Rest | 1022 


and Chuck. 
1 24in. x 10 ft. Lodge & Davis with Compound Rest 
and Chuck 
34 in. x 20 ft. Perkins with Compound Rest. 


One 
| Second-hand 


1zin. Woodward & R. 2-Spindle Sensitive. 


20 in. Snyder Sliding Head, Hand Feed. 
Barnes 3-Spindle, heavy, with Chucks 
30 in. Pond, Back Geared, Power Feed 


4oin. New Haven, Back Geared, Power Feed. 
Prentice Bros Drill. 


«ft. Universal Radial. ertica 
MISCELLANEOUS TOOLS—Second Hand. 


Garvin Single Spindle Profilers. e 
12in. x § ft. Spencer Speed Lathes with Chucks. B 
No. 3 Brainard Plain Milling Machine. or! n 
No. 14 Brainard Universal Milling Machine, 
No.P2 Ferracute Power Press 
No. 2 Springfield Water Tool Grinder. 
No. 4 Springfield Water Tool Grinder. | i 
No. 1 Pratt & Whitney Auto, Bolt Cutter. 
50 in. Stevens Pulley Lathe 
26 in Stevens Pulley Lathe. 
in. Star Tool Co. Cutting-off Machine. 37 ie 
No 2 Brown & Sharpe Screw Machines. 
225 |b. Pierce & Noble Drop Press 
100 Ib, Stiles Power Drop Press | Just as Good as New. 
No. 31 Eaton Cutting and Drawing Press. | 
1 3-16in. x3 ft. Adt. Auto. Wire Straightener and 
cate HILL, CLARKE & 
Write for Complete List No. 16A. 
156 Oliver St., 14 So Canal St. 


__BOSTON. CHIC Aco. 


| 
Rails, 
of all patterns and gauges, Passenger and Freight | MIscELLANEO US 


Cars, Machine Tools, Engines, Boilers, Pumps and | 
Machinery of all sorts, new and second hand, for 


sale at bargain prices. -WANTED—AN IDEA. Who can think 


5 ly | thing to patent? Protect your ideas; the nas 
THOS. P. CONARD, | you wealth. Write JOHN WEDDERBU N & ( 

206 Walnut Place, - Philadelphia. | | Patent Attorneys, Washington, D. C., for thelr po 


prize offer. 
Please mention The Engineering Magasine when you write, 
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MISCELLANEOUS 


MACHINERY For SaLe 


SECOND-HAND MACHINERY. 
1 Iron Planer, 60 in x 60 in, x 16 ft., 4 heads, Betts. 
« Iron Planer, D: W. Pond, 26 in x 26 in. x8 ft 
1 Iron Planer, 36 in. x 26 in ay ry 
‘= Planer, 16 in. x 16 in. 
Lathe, L.W W. Pond 18 ft. x 53 in. 
: 18 ft. Pit Lathe, complete. 
a Engine Lathe, 30 in. x 14 ft., Putnam. 
1 Engine Lathe, 26 in. x 10 ft., D. W. Pond make. 
3 Engine Lathes, 15 in. x6 ft., D. W. Pond make. 
Dri Machine, 45 in, B. G. S. F.; ; 1 28in., B. G. 
both New Haven. 
1 Soin. Farrell Pulley Lathe. 
2 each No. 20 Bliss Press. 
each No, 21, 30, Bliss Presses. 
and 1 5-ton Foundry Cranes. 
: eavy Power Rail Shears. 
1 Heavy Roll Lathe. 
1 2000 Ibs. Steam Hammer, Ferris & Miles. 
t 1200 lbs. Steam Hammer. 
t 350 lbs. Steam Hammer. 
Lists sent. NEW YORK MACHINERY DEPOT, 
Office, 178 Broadway, N. Y. 


“ifyouareinneedof 
A LEVEL, 


we can fit you out at 


A BARCAIN. 


We have but one—a new, Engineer’s Wye | 


Level—to dispose of, and if you desire such 


an instrument, it would be well tocall or write | 


us for particulars at once. 
Magazine. 


Macuinery WaAnrTED. 
WANTED. 


The American Well Works, of Au- 
rora, Ill.,are erecting a model iron foun- 
dry at their works in Aurora, Ill. ‘They 
will use all the latest appliances, employ- 
ing a pneumatic system for lifting the 
flask and drawing patterns, and the 
general hoisting around about the foun- 
dry. Parties having latest appliances are 
invited to correspond. 


SITUATION WANTED 


AN AMERICAN MECHANICAL ENGINEER with ( the 
*‘ Racial Traits,’’ would like to secure a position—near 
New York City’ prefe rred. Ten years’ shop experience 
and twelve years’ drawing and designing. Shop and 
office systems and mechanical processes of manufac- 
ture. Special tools and machine ry and a wide range 
of general work. Address, ‘ Racial Traits,’’ care of 
THE ENGINEERING Mac AZINE. 103t 


The Engineering 


We pay for copies ‘of this ‘magazine returned to us 
as follows: 


May, 1891, ‘ 75 cents. In cash 
July, 1891, 50 or 
Sept., 1891, renewal, 
We also credit one month’ s subscription for each | 


of the following issues of the ‘‘ Engineering Magazine” 
feturned to us, viz.: 
October and November, 1891. 
May and December, fi 1892. 
April, May, August, September and October, — 
January and August, . 
Tite ENGINEERING MAGAZINE Co., Times Bldg, 


BOUND 
VOLUMES. 


—or— 


| TMagazine 


beginning with Vol. II. are de- 
| livered at the following 
prices : 

Half Morocco, - $3.00 per Vol. 
Half Russia, = 
Half American Seal, 2.75 “ “ 
Full Sheep, - 
Cloth, - * 


Complete files of any volume 


(provided the copies are in per- 


fect condition) will be taken in 
exchange upon payment of the 


following charge for binding, 


namely : 
Half Morocco, - $1.50 per Vol. 
Half Russia, - * = 


Half Americau Seal, 1.25 “ 


Sheep, - = 
Cloth, - ~ 
Charges should be prepaid 


on copies forwarded forexchange. 
Remittances should accom- 
pany each order as we do not 
open ledger accounts for books. 
We offer a premium for some 
| of the numbers of Vol. I. 


Please mention The Engineering Magazine when vou write 


The Engineering 
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RAILROADS 


JHE PICTURESQUE 


LeniGH VALLEY RAILROAD 


HAS— 


Solid Vestibuled through train service, between 
New York, Philadelphia and Chicago, via 
Niagara Falls 


Dining Cars on the European Plan. 
Double track ballasted with stone. 


Locomotives in all of which hard Pennsylvania 
anthracite coal is used exclusively, thereby 
giving a passenger service thal ts free from 
the annoyance of smoke, dust or cinders. 

For its patrons, all lovers of ease, comfort and 
convenience in traveling, who have once been 
over its line, and all freight shippers who re 
quire fast and careful service who have once 
tried it. 
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ARE YOU LOOKING 


For a Change in Location? 


If you are not satisfied with your present site, or if 
you are not doing quite as well as you would like to, 
why not consider the advantages of a location on the 
Illinois Central R. R. or the Yazoo & Mississippi Va’ 

R. R.? These roads run through South Dakota, Min- 
nesota, lowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, Mississippi and Louisiana, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


AND 


INTELLIGENT HELP of all KINDS 


| MANY KINDS OF RAW MATERIAL 


Elegantly illustrated printed matter descriptive | 


of its line, which will be sent free, postage 
prepaid, on application to Chas. S. Lee, 
General Passenger Agent, Philadelphia, Pa. 


ARE... 
YOU GOING 
UP THE STATE? 


A trip will do you good, if | 


you select the proper route. 
All 


WEST~SHORE 
=KAILKOAD= 
trains. are fast and luxurious 
But the National Express — 
Limited—leaving New York at 
7:30P. M. arriving Buffalo 7:40 
A. M., is the fastest evening 
train out of New York. Try 
it and be convinced by personal 

experience. 


Please mention The Engineering Magazine when you write, 


For full information write the undersigned for a 
copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
debt, death rate, assessed valuation of property, tax 
rate, annual shipments, raw materials, industries de- 
sired, etc. 

To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 

laces on the lines of the Illinois Central R. R., which 
s the only road under one management runnin 
through from the North-Western States to the Gulf 
Mexico. GEO. C. POWER, Industrial Commissiones 
L Cc. R. R. Co., 506 Central Station, Chicago. 

1-2-'04- 
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MONON 


is the best route between 


Chicago, Indianapolis, Cincinnati, « 
Louisville and the South. 


——SOLID VETISBULED TRAINS DAILY.— 
City Ticket Office, 232 Clark Street, CHICAGO, 


W. H. McDOEL, FRANK J. REED, 
GEN’. MANAGER. ©4895. AGENT. 
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BELTING, PACKING, HOSE, Etc. 


[EVIATHAN BELTING 


Tested under the hardest possible conditions and proved 
by years of service to be the best possible belt 


FOR HEAVY DRIVING OF ALL KINDS. 


Proef against Heat, Steam and Water. 


Strength, Durability and Traction Power Unequalled. 


SOLE MANUFACTURERS, 


MAIN BELTING CoO., 


9010-1236 CARPENTER ST., PHILADELPHIA. 
246 RANDOLPH ST., CHICAGO. 


Sead for Price-Lists and Samples, 


120 Peart ST., BOSTOR. 


Locations for 1s 


Industries. 


The name of the Chicago, Milwaukee & St. Paul | 


Railway has long been identified with practical meas- 
ures for the general upbuilding of its territory and the 
promotion of its commerce, hence manufacturers have 
an assurance that they will find themselves at home on 
the company s lines, 

The Chicago, Milwaukee & St. Paul Railway Com- 
pany owns ond operates 6,154 miles (9,900 kilometers) 
of railway, exclusive of second track, connecting track 
or sidings. The eight States traversed by the company, 
Illinois, Wisconsin, Northern Michigan, lowa Mis- 
souri, Minnesota, South Dakota and North Dakota, 
possess, in addition to the advautages of raw ma- 
terial and proximity to markets, that which is the 
prime factor in he industral success of a territory—a 
— who form one live and thriving community of 

usiness men, in whose midst it 1s safe and profitable 
to settle. Many towns on the line are prepared to treat 
very favorable with manufacturers who would locate 
in their vicinity. 
ines of coal, iron, copper, lead and zinc, forests 
of soft and hard wood, quarries, clays of all kinds, tan- 
bark, flax and other raw materials exist in its territory 
in addition to the vast agricultural resources, 

A sumber of new factories have been induced to 
locate—largely through the instrumentality of this 
company—at towns on its lines. The central position 
of the States traversed by the Chicago, Milwaukee & 
St. Paul Railway, makes it possible to command all 
the markets of the United States. The trend of manu- 
facturing is Westward. Nothing should delay enter- 
prising manufacturers from investigating. Confidential 
inquiries are treated as such. The information ‘ur- 
nished a particular industry is eliab'e Address, 


LUIS JACKSON, 
Industrial Commissioner, C., M. & St. P. R’y 


| 


425 Old Colony Building, Curcaco, Int. | 


As a lay reader, I find that the subjects treated in THE 


QUILT STITCHED BELT 


MAN VEACTUREDIBY. 
CAR 


The strongest, most durable and satisfactory sewed 
belt on the market. Send for samples and prices. 


W. J. CAR SPRING & RUBBER CO., JERSEY CITY, N. & 


I am extremely pleased with 
ENGINEERING MAGAZINE. 
G. ADELSBERGER, 
Hydraulic Engineer, 

Battimore, Mp. 


THE 


ENGINEERING Macazine are of very great interest and highly 


educational. 


H. L. ZEIGLER, Reading Terminal, 


Please mention The Engineering Magazine when vou write 


PHILADELPHIA. 
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Our 300-page catalogue, describing the 
most comprehensive line of wood work- 
ing machinery for pattern makers, car 
builders, and others, will be sent free to 
those interested, on application. 


J. A. FAY & CO., 


271 to 291.West Eront St. Cincinnati, O. 


Pattern Makers’ 
Machinery. 


The use of this Car Brace Cutting-off Saw in any Car 
Shop, ensures a saving in the cutting of freight car 
braces, which will commend it to all master mechanics. 


We have just issued a 325-page catalogue, 
describing our line of wood working ma- 
chinery for car shops, ship yards, etc., 
which we will send free to those to whom 
it will prove useful as a book of reference, 


on application to us, as below. 


THE EGAN CoO., 


212-232 W. FRONT ST., - 


SUBSCRIPTION $3 A YEAR. 


The only publication in the United States 
devoted exclusively tothe Rubber Trade, 


Few people realize the wealth, the rapid growth, ana 
the vast extent of the rubber industry of the United 
States. The value of its annual product is measured by 
millions of dollars, it employs thousands of skilled work- 
men, and, already one of the most important industries in 
the country, under the stimulus of free raw material it is 
growing with a rapidity which is unequaled by any other 
branch of manufacture. 

It offers one of the richest markets in the country for 
everything that enters into improved engine-room 
equipment, because prosperity in the business depends 
— on the excellence of the steam plant. Tue 

NDIA Russer Wortp is the one and only medium 
through which the whole trade, domestic and foreign, 
can be reached, and for that reason the paper is classed 
by those who have used # as one of the best advertising 
mediums in the country. Sample copy, testimonials and 
terms on application. 


The India Rubber Publishing Co. 
Times Buitoinc, New Yorn, U. S A, 


CINCINNATI, 


Improved Double Rip and Cross Cut Saw, 
with Tilting Table. 
0. A necessary tool in every pattern shop. 


papers coming to my office. 


JOHN H. FINNEY, 


Manager of Rochester office of 


Fort Wayne Electric Corporation. 


Please mention The Encineering Magazine when you write. 


I esteem your Magazine 


most highly and consider it 


the most valuable of the trade 
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ELECTRICAL 


MANUFACTURED BY THE 


FORT WAYNE, IND. 


BRANCH OFFICES: 


New York, City ROCHESTER, N. Y, New ORLEANS, La. SAN ANTONIO, TEX. 
Cuicaco Co.tumsus, OHIO OMAHA, NEB. RICHMOND, VA. 
PHILADELPHIA SAN FRANCISCO Sr. Paut, MINN. Sr. Louis, Mo. 
Boston, Mass. PITTSBURGH, Pa, CINCINNATI, OHIO. KANSAS City, Mo. 


Export Department: 115 Broadway, New York City. 
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| 90 MUNICIPAL 


. 
For systematically and conveniently arranging lists of names, 
addresses, statistics, records, accounts, anything. The most 


practical, complete and convenient Index made. Secures absolute 
alphabetical arrangement, separation of live from dead matter, 
expansion or contraction without disarrangoment, quickest refer- 
ence regardless of size, and combination of Record and Index. 


ADAPTED TO 
1001 USES. 


For full description of the Card 
i Index System, cabinets, and most 
extensive line of business furni- 
ture made, send for illustrated 
if and descriptive catalogue—free. 


THE GLOBE COMPANY, Cincinnati. 


CHAPMAN VALVE MANUFACTURING COMPANY, | 


Manufacturers of 


Valves and Gates for Water, Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 
Fire Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
Pressure Steam, 125 Les. AND UpPwarobs. 


General Office and Works, Treasurer's Office, og Office, 
INDIAN ORCHARD, | 72 KILBY STREET, | LAKE 
MASS. BOSTON. 28 PLATT 


Bt. Louis Office, L M. RUMSEY, MPG. 00., 810 North Second Street. 


THE CRANE HIGH PRESSURE 
WEDGE GATE VALVES. 


These Valves are extremely heavy and will easily stand a working 
pressure of 200 lbs, steam per square inch. 

They have removable sei.ts which are practical, 

The stuffing boxes can be repacked without shutting off steam. f 

The stems are larger and bodies heavier than those of any other i 
Valve. 

The seat rings and wedge faces are made of a special bronze, known : 
as ‘‘ Crane’s Hard Metal,” which is nearly as hard as steel. 

Catalogue sent upon application. 


~ 


New York St. Paul. { 


Philadelphia. CRAN E COMPANY, _ 


Kansas City. aluth. 


Omaha. 
Francisco. CHICAGO. Portland, Ore. 


Please tion The Engi: ine Mag when you write. 
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MUNICIPAL a1 


CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged Pipe and, rungs, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & SON 
ling Agents, Utica, N. ¥Y. Manufacturers of Lead Pipe and Plumbers’ Materials. Wholesale Eastern 


Agents Akron Vitrified he Pipe. 


RIVETERS — Fixed and Portable. 

PUNCHES, SHEARS, 
YD AU | PRESSES and LIFTS. 
_H TRAVELING and JIB CRANES. 


SEND FOR PAMPHLET. 


PIPE 


R. D. WOOD & CO, eit 


400 CHestNuT ST., PHILADELPHIA, PA. 


COLUMBUS, OHIO. 
OAST IRON PIPE OF ALL KINDS. we 
LOCOMOTIVE AND CAR CASTINGS. ee 


_THE UNION SEWER PIPE COMPANY 


DEALERS IN 


STANDARD | 
Thoroughly Vitrified | 
and Salt Glazed>— 


AKRON, OHIO, U.S.A. 


THE McNEAL PIPE and FOUNDRY CO., 


BURLINGTON, N. J. 
CAST IRON PIPES for Water and Gas. 


Large Cylinders. Flange Pipes. General Foundry Work. 
If you want to buy or sell second-hand machinery, if you want 
help, or if you want a position, advertise on page 24. 
Please mention The Eneineerine Magasine when you writh 
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MUNICIPAL 


THE GREAT BALL NOZZLE. 


Reduces the Fire Hazard. 


Endorse.t| and approved by the New York Board of Fire 
Underwriters, the Sew England Insurance Exchange, the 
New England Bureau of Inspection, the South Eastern Tariff 
Association, and all tie Insurance interests in the country. 
Used by the Fire Departments of New York, Boston, 
Philadelphia, and other leading Cities with great success. 


SOLD BY DEALERS IN M!LL AND DEPARTMENT SUPPLIES. 


MANUFACTURED SOLELY BY 


AMERICAN BALL NOZZLE COMPANY, 837-347 Broadway, New York. 


BRANCH Housks :—421-423 Market St., San Francisco, 519 Marquette Building, Chicago, 


SEND FOR CATALOGUE, — 


Factory Ball Nozzle, 
Straight Stream, 
Spray and Shut-off. 


Water, Gas and 
Culvert Pipe, 

Cranes, 


continuous, ly 
whereby weight is reduced, capacity increased, less 


ower required, and life of crusher prolonged, 


Special Machinery Awarded irst medal at the neous Fair. 


FROM | 
Manufacturer’s Designs | 


For special information 


and prices, write to 


| Austin Reversible Roller.—Has anti-frictior, 


| 
The Addyston 
| 
Pipe & Steel C 
ipe& Steel Co. 
roller bearings. No weight on horses necks. Is re 
e e e | versed or brake applied driver without leaving his 
1 n Cl n n at 1 | seat. Lightest draft and most easily handled. 1% to 
9 . 8ton. Awarded first medal at the World’s Fair. 


Also manufacturers of a full line of Road Makin 


l 
| Machinery. F, C, AUSTIN MFG. CO., CHICAGO, iL 


F LT Continental Filter Co. 
44 and 46 Wall St., N.Y. City. 
For City, Town and Village Waters-Works, Mills, Factories, 


Protected by the Important tels, Dwellings, Laundries, Baths, etc., etc. 


Compartment Washing Patent. The CONTINENTAL is the Simplest. 
Successive or Simultaneous Washing. Most Efficient and Economical. 


Double Filtration—-Simplest and Most Efficient Process of Washing Filter Beds. 
WE REMOVE ALL TASTE, COLOR AND ODOR, 
AND RENDER WATER PURE AND SPARKLING. 


Special Attention Given to Large Filtration Plants. We Make Tests on. 
the Ground for Large Plants, 


SEND FOR TESTIMONIALS AND PRICES. 
Please mention The Engineering Magazine when you write, 
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MISCELLANEOUS 


Architectural 
lron=-work, such as columns, bases, etc.; bridge and car cast- 


ings, gray iron-work in general—our specialties. And we 
are giving more attention than ever in these directions. 
Write for our idea of it the next time you think of 
ordering. 


Middletown Car Works, 
Arthur King, rroprietor, 


Middletown, Pa. 


Toe OSKewy@. + + 


JULIAN SCHOLL & 00., New York Agents, 126 LIBERTY ST. 
HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


Foundry 
and 
Machine 
General Office and Works, Harrisburg, Pa., U. 8. A. 


The Harrisburg Double 
Engine Road Rollers 


For Fine and 
Substantial Service 


Now York, Mail & Express Bld’g. 
W.R. 701 Betz Bld’g, 


Co., 
Boston, 620 Atlantic Ave., 


Wallace Stebbins, Baltimore, 111 E. German St. 


MANUFACTURERS OF 
Pumps and Apparatus for Cleaning 
Vaults and Cesspools. 


Send for Catalogue and Price List. 
64 FEDERAL ST., BOSTON, MAss. 


I wouldn’t be without THE ENGINEERING MAGAZINE. 
FRANK RIBLETT, 


U. S. Deputy Surveyor, ALBIon, IDAHO. 
Please mention The Engineering Magazine when you write, 
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UNEQUALLED 
| EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


Best. 


UFFALO 
FORGE CO. 


j ELECTRIC, STEAM ROGRESSIVE AND G) @ 
AND PULLEY TYPES, 
GREATEST AIR VOLUME, cAPARTMENT 
LEAST POWER 


VENTILATING FARS 


AUTOMATIC WATER TANKS 


SAVE ALL PUMPING EXPENSE 


AT R. R. WATER STATIONS. 


{,000 CALLONS THE AUTOMATIC WATER TANK CO., 


PER MINUTE. ; 143 Liberty St., New York. 
Machinery and Steam Yachts 


= ON HAND AND BUILT 
TO ORDER. 


MARINE IRON WORKS, 
Clybourn and Southport Aves., 
CHICAGO, ILL. 


MANVILLE COVERING Co. 
MILWAUKEE WIS. NORRISTOWN, PA. 

MANUFACTURERS OF 
ASBESTOS CEMENT, 
SHEEP WOOL CEMENT 
and SECTIONAL COVERINGS 


For Ht and Low and 
Water Service 


A New Movement! A Perpetual 


Compound Lever! Powerful, Simple 

and Durable Light Compact and ¢ #,. re 

Strong! One Man can Lift tothe Full i Aes Ls 

Capacity of the Block! Self-Sustaining 

at Any Point! Lowers Freely by Slight 4 . , 

Pull upon the Hand Chain! The Block 

MOORE MANUFACTURING AND FOUNDRY CO,, ° MILWAUKEE, WIS. 


Please mention The Engineering Magczine when you write, 
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MISCELLANEOUS 
NO MORE GARBAGE CANS 


to poison the air and become a nuisance. All the 
kitchen refuse turned into fuel for the morning fire 
quickly, cleanly and easily by the 


HOUSEHOLD GARBAGE CARBONIZER. 


A practical, simple, efficient sanitary and inexpensive 
device, that converts the garbage into charcoal without 
offence or trouble, and with no interference with the 
stove or the draft. 


Endorsed by Sanitary Authorities. 
Recommended by Health Officials. 

Adapted to any style of Stove or Range, and for 
any Family or Building. 


Send for W.F. MORSE & CO., 
Catalogue. 58 PINE "sr., NEw YORK. 


MORISON SUSPENSION FURNACES 


For Land and Marine 
Boilers. 


Uniform Thickness. Easily Cleaned. 
Unexcelied for Strength. 


CORRUGATED FURNACES. 


SOLE MANUFACTURERS IN THE UNITED STATES. 


CONTINENTAL IRON WORKS, 
ELECTRICAL Hoisting 


INSTRUMENT CO. 
ann MINING 


NEWARK, N. J. 
Engines 


WRITE 
FOB 
CATALOGUE 


ee 
W A, OROOK "BROS, 00, 3 NEWARK, N. J. 


Voltmeters, Ammeters, Wattmeters, 
Strictly High Grade. Recognized as Standards. 


PACKING. 


THE BEST BEARS 
THIS TRADE MARK 


Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN SPIRAL 


NEW YORK BELTING& PACKING CO..TD 
CIRCULAR. PIONEERS ANO LEADERS. [£5 PARK ROW, NEW YORK. 


Please mention The Engineering Magazine when vou write. 
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| PUMPING MACHINERY 


THE DEANE OF HOLYOKE. 


SINGLE 


| 
| DUPLEX 

| TRIPLEX 
COMPOUND 
| TRIPLE EXPANSION 

j 

| 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


New York. Boston. Philadelphia. Chicago 


Write for ** The Deane Specialties.” 


THE WALKER MPG. CO., 


= Engineers, Founders and Machinists, 
CLEVELAND, OHIO, U.S. A. 


| ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, T'cctric Generators 
Cable Railroad Machinery, Machine Moulded and Cut Gearing of al! Sizes a Specialty, 


4 
(COMPOUND PUMPING ENGINE, 100 GALLS, PER MINUTE.) 


Manufacturers of Including Pumrs, Accumutators, Motors, Barance Vatvas, 
i INGLE AND Puncuin 
| Patent Hydraulic Machinery. Sincim and 
i COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING. 
i Mi N E Pp U Ni PS WRITE FOR SPECIFICATIONS AND PRICES. 


our SPECIALTY 


‘ | JEANESVILLE IRON WORKS, JEANESVILLE, PA, 


| am very much interested in THe ENGINGEERING Macazine. I think it 
4 is one of the best publications issued. 
L. D. LYON, Supt. Water Works Co., 
8S. D. 
Please mention The Engineering Magazine when you wrtie. 
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ie Smith-Vaile. 


PUMPS 


FOR EVERY POSSIBLE OUTY. 
The only Pumps with Patented Removable 


Water Cylinders and Adjustable Water Pistens 


LESS WATER SLIPPAGE THAN IN 
ANY OTHER DUPLEX PUMP. 


= - SEND FOR ILLUSTRATED JATALOGUE, 
The bleree & Smith-Valle 
SEW YORE, 110 Liberty St, CHICAGO, 63 8. Canal St. DAYTON, OKi« 


THE LAIDLAW-DUNN- -GORDON CO. CO. 


Genera! Offices, Southeast Corner Pearl and Plum Sts., anlgege. 
Factories, IT'weedvale, Hamilton Co., Ohio, u Ss. 


BUILDERS OF 


Steam Pumping Machinery ... 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 


Water Works and Sewerage Machinery. 


CORRESPONDENCE SOBICITE? 


2 


Branch Offices. 


New York: 136 Liberty St. 
Philadelphia: 45 N. Seventh St. 
Pittsburgh: 410 Lewis Block. 

Chicago: 68 & 70 South Canal St. 
Cleveland : 30 S. Water St. 

London, England: Hayward; Tyler & Co, 


@TEAM PUMP 


OUTSIDE 
VALVE GEAR. PURP Wo 


ADAPTED 


FOR ALL 


PURPOSES. Si 


Please mention The Engineering Magazine when you write, ‘+ 
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“4 PUMPING MACHINERY 
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PUMP FOR EVERY CINCINNATI. OHIO. PRICE LIST 


SERVICE “FACTORY OF PICE CENTRAL AVE-/ ON APPLICATIO 


PULSOMETER STEAM PUMP Co. “SOLE OWNERS-NEW YORK! 


(COPYRIGHTED 1891) 


WELL SUPECIES. EyrensiBLe? SEWER” BRACE 


COMPESSING WITH BALL-BEARING SHOES. 
ENGINE. 


t 

« ! Chapman's Pat. Air Lift for 

Artesian Wells, flo 

ing wells to flow, An invaluable tool for use in Excavations 
=> ply 2 to 5 times, also will bring of any kind. 

a> river water any distance. WRITE FOR CATALOGUE. 

448 pages 

illustrated DUNN MFC. co., Lim., 
Sole Owners of Patents, 

5 on PENN BUILDING, - PITTSBURGH, PA. 

n 

Page 24 

: ae ee Page 24. 
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ROSS VALVE CO, 


TROY, N.Y. 


ROSS REGULATOR 
VALVES, for steam and water. 
Will contiol the flow and 
maintain any desired pressure. 
For car heating it hasno os. 
No complicated parts. It is 
easily undersiood,. It is dur- 
able, low in price, and always 
reliable. Made in sizes from 1 
to 12 inches. 


Awarded 3 Gold Medals 
and 4 Diplomas at 
World's F air. 

LIGHTNING WELL-SINK- 

ING Machinery Manu- 
facturers — Hydraulic, 

Jetting, Revolving, Artesian, Diamond Prospecting 

Tools, Engines, Boilers, Wins i Mi lls, Pumps, ete 

THE AMERICAN WORKS. 

AURORA, ILL. CHICAGO, ILL. DALLAS, TEX. 


THE COOK WELL CO. 


Cook’s System of Wells for Cities, Towns, Villages, 
Railroads, Ice Plants, Breweries and Manufacturers. 


COOK’S PATENT BRASS TUBE WELL STRAINER. 
COOK’S DEEP WELL PUMPING ENGINES. 


Estimates Furnished Upen Application. 
= Write for Catalogue and Prices. 
Please mention The Engineering Magazine when you wrete, 
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MINING MACHINERY 


The Ingersoll-Sergeant Drill Go. 
Machinery for 
Rock Excavation 


AIR COMPRESSORS 
CHANNELERS 
ROCK DRILLS 
COAL CUTTING 
MACHINERY 
Compressed Air 


For The Pohle Air Lift Pump 

For Pneumatic Hoists 

For General Use in 

Railroad and other Machine 
Shops 


Send for Catalogue 


HAVEMEYER BUILDING 
26 Cortlandt St., ° New York 


Ingersoll-Sergeant Channeler on Chicago Drainage Canal. 


= 


THE ACKNOWLEDGED 


. Perfect 
~ Pulverizer 


Of All Refractory Substances 


Is the ‘* Griffin Mill,’’ whose first cost, wear, 
and operating expense is much less than 
stamp mills, and which yields a larger pro- 
duct at less cost than any other mill, with 
perfect success in every instance. 

It will work by either the wet or dry pro- 
cess, and deliver a uniformly sized finished 
> product of from 30 to 350 Mesh, with equal 
facility. Its capacity is 3 to 4 tons per hour 
on Phosphate Rock, 1% to 2 tons per hour 
on Portland Cement. Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Co., No. 92 State St., Boston. 


Please mention The Engineering Magazine when you write, 
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CONCENTRATION, 


4 MINING MACHINERY 


THE 


ORE TREATMENT 
PLANTS. EQUIPMENTS, Al 


SMELTING FURNACES, 
MILLING, SAMPLING 
MINING MACHINERY, 


CHLORINATION 
| CYANIDE. 


Orrice #WoRKS:33¢ Wynkoop Sts. 
“JOHN W. NESMITH, PRESIDENT JOHN H.MORCOM, SUPT. 
MRS.ASABEL NESMITH-EVANS, SECV@&TREAS. S.H.NESMITH, ASST, SUPT. DENY ER, COLo, 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 


J. O. STOKES, Treasurer anp Ganerat 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


Black Seal,” “White Cross,” “Tiger,” “World.” 


“Black Seal,” “White Cross,” “Tiger” and ‘‘World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


MOULDED GOODS A SPECIALTY 


THE MANHATTAN RUBBER MAN’F’G Co. 


able Address: ‘‘Miacocia,”” Telephone: 2965 CORTLANDT 
RUBBER HOSE. EMERY WHEELS. BICYCLE TIRES. 
RUBBER BELTINC. RUBBER TUBINC. 
STEAM PACKING. CAR SPRINGS. 


MATS AND MATTING. LINEN AND COTTON HOSE. 


ALL KINDS OF MECHANICAL RUBBER GOODS. 
Factories: Passaic, XN. J., on D. L. & W. RB. R. Offices: 64 Cortlandt St., N. Y. 
AGENCIES: 

Pittsburgh, Pa., J. Goldthorp, Westinghouse Building ; Philadelphia, Pa., Quaker City 
Machinery and Supply Co., 133 North 7th St.; Boston, Mass., Ireson Rubber Co., 97 High St.; 
Seattle, Washington, Puget Sound Machinery. Depot ; St. Louis, Mo., Peters Rubber and Supply 
Co., 511 North 4th St.; Cincinnati, Ohio, B. R. Miller, 904 Neave Building ; San Francisco, 
Cal., H. D. Morris & Co. +» 143 First St.; Chicago, Ill., Chicago Rubber & Mill Supply Co., 
312 Dearborn St. WRITE FOR PRICES. 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY = 


There’s a dividing line between 
PRACTICE AND 


BAD PRACTICE 
in the transmission of power. 


Do you know when to stop using Steam, and when to commence 


using Compressed Air? 
If you have any doubts on the subject, or any questions to ask, we 
will cheerfully answer your letters. 


BY Our circulars also are free. 
THE NORWALK 


| THE NORWALK IRON WORKS C0., 
aaa So. Norwalk, Ct. 
BUILDERS OF 


AIR AND GAS COMPRESSORS. — 


The above cut illustrates 4 a 5 onal size duplex compressor, having compound air 
cylinders with intercooler, and compound steam cylinders fitted with Meyer cut-off 
valves. This is the best and most economical type of compressor for small and 
medium sizes, and is especially desirable for machine shop use. 


RAND Cco., 


23 PARK PLACE, NEW YORK CITY. 
pa 


THE RIEDLER PUDSIP. 
ANACONDA COMPANY, 


to whose representatives we have just sold a Riedler Pump, capacity 500 gallons per 
minute, against a head of 1,000 feet. Also Riedler Pumps to W. S. Stratton, Indepen- 
dence Mine, Colorado; Montana Mining Co., and many others. 


FRASER & CHALMERS, 
CHICAGO, ILL. 


Please mention The Engineering Magazine when you write, 
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MINING MACHINERY, Ete. 


THE SULLIVAN 
Diamond ProspectinG DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
or later development of mineral pre party. It boresto any depth atany 
angle, and removes a solid core or section showing the loc ation, 
thickness and quality of the mine ral, 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS, 


Diamond Drills operated by Hand or Horse Power, Steam, Compressed Air or 
ELECTRICITY 


GENERAL ING MACHINERY —Channeling and 
Gadding Machin 
COAL MINING MAC HINERY—The Stanley Entry Driving 
Machine. 
Contractors for Prospecting Mineral Land with the Diamond Core Drill. 


SULLIVAN MACHINERY CoO., 


4-60 N. Clinton St. 18 Broadway, 18th & Market St. 
CHICAGO, ILL. = NEW YORK. DENVER. 


*punosZiapuy Bunsedsozg 


GATES ROCK and 
a ORE BREAKER, 


‘ alg % For Macadam, R. R. Ballast, 

d Cranolithic, Concrete, Ores. 
CAPACITY Up To 200 Tons PER HovuR. 
OVER 2,000 IN USE. 
Improved Mining Mack‘nery. 


/ Catalogues and full information on application. 


CATES IRON WORKS, 
’/ 6O 8. Clinton St.. A Chicago, lil. 
THE 


“SALEM” ELEVATOR BUCKET 


is made of any size required and of any 
strength of Steel for any purpose. 


Send for '965 price list—free 


W.J. CLARK & CO., Salem, Ohio, U.S.A. 


Hoisting Engines Contractor's Machinery. 


LOCOMOTIVES, CARS, STEAM SHOVELS, 


_ GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


Friction Drum Power Hoist. 386 To 390A nivee Ave. ALLEGHENY, PA, 


OONTRACTORS’ PLANT MFG. CO. anne, 


MANUFACTURERS or 

AND WAND POWER HOISTI NG MACHI NES 
Derrick Iron and Oontractors’ 8 lies, 

A Complete and Very Useful © Catalogue ‘Free. > tion this Magastne. 

129 ERIE STREET, - BUF. \LO, N.Y. 


Please mention The Engineering Magasine when you write 
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CONVEYING MACHINERY, ETC. 


LINK-BELT ENGINEERING 


NICETOWN, PHILA, 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-handling 
Machinery for Industrial Plants and Power 
Stations. Elevators and Conveyors for all 
materials, and Power Transmissions 
employing Ewart Link-Belting, Manilla 
Rope and all Approved Appliances. . . . 


(CHICAGO—LINK BELT MACHINERY co.) 


GUMIMER DRYERS, ROASTERS, CALCINERS. 


ALL STYLCS. ALL SIZES. 
FOR EVERY MATERIAL REQUIRING 
DRYING, ROASTING, CALCINING. 
THE F. D. CUMMER & SON C)., 


ENGINEERS CLEVELAND, 
CHEMISTS. 


= 109 California Street, San Francisco. 
Chas. Erith & Co., 70 Gracechurch Street, London. 
Austral Otis Engineering Co Melbourne, Aus, 


dock building, pile driving, coa 

hoisting and quarry engines of 
any power, sugar cane transferring 
engines, transferring machines for de- 
positing cane from car to carrief, 
with my improved patent friction 
drums, withor without boilers. Any 
amount of reference given. Estab- 
lished in 1870. Send fo or Catalogue. 


J. S. Mundy, 


Newark, N.J. 


mining, ng, bridge erecting, 


JEFFREY 


1744 Market St., a Pa.; 22 Light St., | 
Baltimore, Md.; 117 ‘Water St., Pittsbur , Pa.; 249 S. 
St., ¢ ‘hicago, Ill.; 75 N. Second St., St. Louis, 

39 Magazine St.. New Orleans, La.; 34 Fremont 

, San Francisco, C al.; 53 Front St., Portland, Ore.; 
he and Wakouta Sis., St. Paul, Minn.; 218 Con- 
gress St., Boston, Mass. 


HOISTING 
ENGINES 


MANUFACTURED BY 
The John F. Byers 
Machine Co. 
Ravenna, 
Ohio. 


Boller, Steel Drag, Cable and Special Chains. 


ELEVATING 


CONVEYING 
MACHINERY 


FOR HANDLING MATERIAL OF ALL KINDS. 
Power Transmission 
Machinery. 


For long & short distance Conveying. 


A] JEFFREY MFG. C0. 163 Washington St, N. Y. 


Columbus, Oblio, Send for Catalogue. 


WRITE 
FOR 
CATALOGUE. 


Please mention The Engineering Magazine when vou write 
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EARLE C.BACON, 


ENGINEER 
HAVEMEYER BUILDING, = 
PACIFIC: IRON- WORKS. @OPELAND 
FARREL: FOUNDRY & MACHINE C0) nD BACON. 


Crushing Rolls, Ore Wa , Skips, Mi Cars, 
BACO N S [ Minne AENRINGS. 


HOISTING ENGINES 


FARREL’S patter’) ORE ANC ROCK: 


CRANES. |CRUSHERS. 
STANDAR OR 25 YEARS. 


our ary 
COMPLETE MINING & CRUSHING PLANTS. sp2calties 


Wi von sree, \ 
Works at. Trenton.N,J- 


Please mention The Engineering Magazine when you write, 
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ESIDES Regular Cars of 21 1-2 inches Gauge 
Designed for Use in Manufacturing Establishments, 


WE BUILD SPECIAL CARS 


suited for Peculiar Conditions, and Illustrate Several 


Tip Car with lnclining Attachment built for Ellers- Coke Car built for the Toronto Gas Company, 
lie Gasand Coke Co Junction, West Va. Toronto, Canada. 


Ac id Phosphate Car, with spec ial dumping mech- 
Milwaukee, Wis. anism, built for Morgan & Co., Shady Side, N. J. 


Car for Charging Gas Generator, built for the Mil- 


waukee Gas Light Co., 


Ma 


Ladle Car for Melted Iron, built for the Warder 
Bushnell & Glessner Co., Springfield, O. 


40 cubic feet Tip Car, 36 inch gauge, inside flange 
wheels, built for the Colorado Coal and Iron Co. 


| 

| If connected with the handling of materials, send for our pamphlet, ** Industrial Railways.” ae 
| 


C..W. HUNT COMPANY, as sroapway, N. Y. 


Please mention The Engineering Magasine when you write, 
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STEEL 


We will mail a CATALOGUE or a finely colored 
Caiendar, 11 x 13, this design, gratis to applicants. 


AGS 


Address: 
William Jessop & Sons, Limited, 
91 John Street, New York. 


W. F. WAGNER, General Manager. 
Please mention The Engineering Magazine when you write, 
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RAILWAY EQUIPMENT 


Tae 


Westinghouse Air-Brake Co., 


MANUFACTURERS OF 


AIR-BRAKES 


—FOR— 


AND CARS. 


PITTSBURGH, PA. 
THE ONLY MEDAL and HIGHEST PREMIUM on 
Railway Frogs, Crossings, Switches and Switch Stands 


at Chicago, 1893, was awarded to 


THE CARLISLE MFG. 


_ Who make also FREIGHT CARS and VERTICAL ENGINES. 


THOROUGH INSPECTIONS 
AND 
Insurance against Loss or Damage 
to Property and Loss of Life and 
Injury to Persons caused by 


STEAM BOILER EXPLOSIONS, 


. M. ALLEN, President. 
M. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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CO., CARLISLE, PA, 


If you want to buy or sell 
second-hand machinery, if you 
want help, or if you want a posi- 
tion, advertise on page 24, 


I enclose one year’s subscription for THe ENGINEERING 
MacazineE. I never spent $3.00 more willingly in my life. Your 
publication is of most varied interest and technically most in- 


structive. 


ALAN SULLIVAN, C.E., 


Sau_t Ste. Marie, 


Please mention The Engineering Magazine when you write, 
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AIR BRAKES 


Standard apparats for all kinds of Engines and Cars. Com- 
plete Equipment, or any Parts desired. 
INTERCHANGEABLE. 
GUARANTEED. PRICES RIGHT. 
Catalogue, illustrating 65 articles of standard air brake ap- 


paratus and 8 engravings of complete equipment, Price List, and 


information of value, for the asking. 


AIR COMPRESSORS 


Duplex Pumps No. 3 and No. 4. Special Design, for 
p p 3 | g 


operating Pneumatic Hoists and similar appliances. $100 and $125 


Steam, or 
Belt Driven. 


New 


Compressor. ~ 


Remarkable Economy. Efficiency Unsurpassed. 


Prices and Catalogues on application. 


THE NEW YORK AIR BRAKE CO. 


66 BROADWAY, NEW YORK. 


Please mention The Engineering Magazine when you write, 
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RAILWAY EQUIPMENT 


BALDWIN LOCOMOTIVE WORKS, 
Locomotive Engines, 7 


adapted to every variety 
of service, and built ac- 
curately to standard 
gauges and templates 


Locomotives for 
Logging Railroads and 


Sugar Lstates. 


Compound Locomotives 


Steam Tramway Motors. 
Mine Locomotives, 
Furnace Locomotives. 


BURNHAM, WILLIAMS & CO.. Proprietors, 500 N. Broad St., Philadelphia, Pa. 


Pittsburgh Locomotive Works, 


PITTSBURGH, PA. 


Builders of Simple and Double Expansion 
Locomotives for every class of service. 


Tanks, Locomotive or Stationary Boilers. 


WATER PIPE 
Railroads, Mines, Distilleries and Pulp Mills. 


7 H. K. PORTER & CO. 


FROM 2T0/7 LNGHES INSIDE DIAMETER 
| Bank of Commerce Building, 
STEAM PIPE CASING PITTSBURGH, PA. 


Bor Untereremad Steam Lines. The CHEAPEST and 
BEST Non-Conductor Made. Light Locomotives. 
CREOSOTED CONDUIT 
Ser "Wes of ALL SIZES, DESIGNS AND GAUGLS OF TRACK. 
Cheap. Durable. Perfect. Steam, Compressed Air and Electric. 
oducts are extensively used in Municipal and Railroad bag 
ecan furnish reports showing Economy and Adaptability Prices, with photograph and specifications furnished 
in all kinds of Service, for locomotives to do work required. 


THE MICHIGAN PIPE CO., Bay City, Mich. | Locomotives 36 and 56!4 in. gauges kept on hand. 


VANDERBILT & HOPKINS 
White Ping, 
Yellow Pine and | 


STEAM, SAM and RAIL DEL VERY, RAILFOAD TIES, 
126 Liberty St. New York SEND FOR “CYPRESS” FREE Car and Lumber. 


A truly 
ALDEN BASSETT, 
County TREASURER, 
Det Norte, Coto. 
Please mention The Engineering Magazine when you write. 
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KYANIZING PLANT 


—FOR THE— 


PRESERVATION OF LUMBER. 
Capacity of tanks, 150,000 feet. pF aang equipment. Good railroad facilities. Prompt service. Thorough 
and careful treatment, Address all Correspondence to 


OTIS ALLEN & SON, - LOWELL, MASS. 


gFFICIENCy 


IL 
QNNERSVILLE, 


MANUFACTURERS OF. 


POSITIVE PRESSURE BLOWERS. 
GAS EXHAUSTERS & PUMPS. 
@onnersvill 


insulation Guaranteed wherever “& 
used, Aerial, Underground or Submarine. Trade Mark, 
The Inspector of the Boston Fir. Underwriters’ Union says: ‘‘A thoroughly reliable and desir 
able Wire in every respect.” 


The rubber used in insulating our wires and cables {s age yd ppm guaranteed to be waterproof, will set 
Aeteriorate, oxidize or crack, will remain flexible in extreme cold, and is not affected by heat. The insulation is pro- 
= ected from mechanical injury by one or more braids, and the whole slicked with Clark's Patent Compound, Si 

ires of all gauges and diameter of insulation for Telegraph and Electric Lights from stock, Cables made to 
Clark Wire with a white outside finish for ceiling cleat work. 


Catalogues, with terms and discounts for quantities, on application, 


EASTERN ELECTRIC CABLE COMPANY, 
Si. TO S65 
A. Crarx, Treas., Gen. Manager. BOSTON. Heraerrt H. Eustis, Pres. and Elects, 


HIGH GRADE INSULATED WIRES FOR INTERIOR USE. 
ELECTRIC LIGHT WIRES AND FEEDERS. 


KERITE TAPE. KERITE ELASTIC TAPE. 
Wrrite for Catalogue. 


W. R. BRIXEY, Manufacturer, 203 Broadway, New York. 


* Recelyed the only award given on Insulation at World’s Fair.” 
Please mention The Engineering Magazine when you write. 
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“DD ELECTRICAL 
Direct Current, Slow CNERATORS 


For POWER and LIGHTING, and 


IRON CLAD. = ELECTRIC MOTORS. 
4n SIZES UP TO 30 KILOWATTS. 


Complete Plants for Electric Lighting 


Lundell Dynamos directly connectea to any type or Power Transmission. 
of high speed engines. . REPRESENTED AY. . 
by the H. B. Coho & Co., 203 Broadway, New York, 
Plants Specially Designed and Built by t Walter C . McIntire & Ce o. » $06 | Commerce St., Phila. 


INTERIOR CONDUIT & INSULATION GO, 


NVallace & Hine, 305 Chicago. 
i Western Electrical Supply Co., St. Louis. 
: 527 West 84th St., New York. | Drake, Payson & Whittier Electric Co., Providence, RL 


Bo YOUR OWN PLATING. 


WE FURNISH COMPLETE OUTFITS 


Tue HANSON & VAN WINKLE Co., 150 Pitts, 


_ Cuicaco. Orrices: Newarn.NJ. New Yorn. PLEASE ENCLOSE BUSINESS CARD. 


OUT...... 
WE CAN SHIP PROMPTLY 


THE TRIUMPH. 


DYNAMOS AND MOTORS CARRIED IN STOCK. BEST LOW 
PRICE MACHINE MADE. 


THE TRIUMPH ELECTRIC CO., Cincinnati, 0. 


Branch New York, N.Y. Chicago, Il. Office and § 811-317 
Offices : / Nashville, Tenn. Dallas, Tex. Factory :? W. Second St- 


Westinahanes Electric & 


PITTSBURG, PA. 
Manufacturing Co. 


WE MANUFACTURE COMPLETE INSTALLATIONS OF ELECTRIC APPARATUS FOR 
Central Station Electric Lighting, 
Long Distance Transmission of Power, 
Electric Railways and Isolated Plants. 


BRAWCH OFFICES IW ALL LARGE 
Please mention The Engineering Magazine when you write, 
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55 ENGINE-ROOM EQUIPMENT 
BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE IS SAFER 


WHERE Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost, 
WATER 
COLUMNS 
ARE. USED, 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


Write for Catalogue. 


THE RELIANCE GAUGE 


at. DLO TASKER co, 
INCORPORATED. 

Offices, 222 and 224 South Third Street, Philadelphia, Pa. 

MANUFACTURERS OF 


BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 


PASCAL IRON WORKS, Philadelphia. DELAWARE IRON WORKS, New Castle, Del. 
Electric Light and Railway Pipe Poles a Specialty. 


THE NEW AMERICAN TURBINE 


High efficiency at all 


stages of gate ; steadi- 
ness of motion and easy 


working gate. 


Send for Descriptive Catalogue, 


THE DAYTON GLOBE IRON WORKS CoO. 
DAYTON, OHIO, U, S. A. 


The McCormick Turbine. Telephones sapted for 
Vertical or Horizontal. 


Gives more power as to 
diameter, with a higher 
percentage of useful effect, 
than any other Water 
Wheel heretofore made. 
Allsizes, both Right and Left 
hand, tested in the Holyoke 
Testing flume, 

Estimates and plans fur- 
nished for complete Power 
plants. 

State requirements and 
send for Catalogue. 


S. SMITH, YORK, PA, U.S.A, ___1237 Masonic Temple, Chicago. 


Phinney, 
Gor Mechanial and Purproses 
(Works al Lyne, (Wrass., A 


Please mention The Engineering Magazine when you writs 


Long and short distance 
telephones, for exchange 
or private line use. 

Complete automatic system 
for factory, mine, mill, 
warehouse and office 
plants. 

For further information 
address, 


2 United Elcetric Telephone Co, 
253 Broadway, New York, 


8 AUTOMATIC 
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2. The National Feed Water Heater 


is a BRASS COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. ¢ 
500,000 H. P. in daily use. 
Coils and Bends of Iron, 
Brass, and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 


47 Lioyd St., New Haven, Conn. 


THE WORLD RENOWNED 


AUTOMATIC INJECTOR. 


90,000 in use in the United States. 
25,000 in use in Canada and other Foreign Countries. 


WHAT MORE NEED BE SAID? 


PENBERTHY INJECTOR CO. 


U. S. INJECTOR ga 
Has been thoroughly tested and is Guaranteed AUTOMATIC 


not merely to be the equal of, but to be better than 


any other. No Automatic Injector in the world is INJECTOR 


excepted. Money refunded, express charges and 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You wili surely PERFECTED 
have an inferior article if you do. Catalogue free. 
AMERICAN INJECTOR CoO., Detroit, MicH. 


THE SHERWOOD INJECTOR. 


- DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER. 
No Valves in Lither Steam or Suction Pipe, 
A HIGHER degree of efficiency secured than ever before. Will lift either 
# hot or cold water, and is guaranteed to work satisfactorily under all pres 
P sures from 20 to 200 Ibs., and to lift from 10to 24 feet, or take e~pply direet 
from tanks or water works pressure, 
——A HIGH GRADE MACHINE FOR HIGH DUTY.—— 


Eagle Ejectors, Duplex Flue Serapers, Felthousen Gauge Cocks, Improved Glass Oi! Cups and Lubricators, 
Cylinder Oit Pumps, Compression Grease Cups, Etc. SHERWOOD MFC.CO., BUFFALO, N.Y. 


SEND FOR CATALOGUE, MENTION THIS MAGAZINE. EUROPEAN AGENTS, GREENE & BOULDING, 21 FeaTuanstons 8ST, Lonoon, 


Do Your Valves Give Out? New York, 
s E— Albany, 
Baltimore, 
FAIRBANKS’ VULCANIZED ADBESTOS PACKED COCKS | Boston, 
and you will get satisfaction. Buffalo, 
For boiler blow-offs, hydraulic service, oil, acids, etc., New Orleans, 
they are unexcelled. Philadelphia, 
THE FAIRBANKS Co. Pittsburgh. 


Please mention The Engineering Magazine when you write. 
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EQUIPMENT 


ROBERT WETHERILL 


CHESTER, PA. ESTABLISHED 1872. 
CORLISS ENCINES 
COMPOUND, CONDENSING AND NON-CONDENSING 
BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACHMRBISP 
OF ALL DESCRIPTIONS. 


WHEELER CONDENSER & ENGINEERING CO., 


39 & 41 CORTLANDT ST., © NEW YORK 
PROPRIETORS AND MANUFACTURERS OF 


‘*Wheeler-Standard'’ Surface Condenser. 

** Wheeler-Admiralty’’ Surface Condenser. 

** Wheeler-Lighthall’’ Surface Condenser. 

Volz Patent Combined Surface Condenser and 
Feed Water Heater. 

Wheeler's Improved Evaporator and Distiller. 

Edmiston Patent Feed Water Filter. 


wily, Cre ly Me 
S 


= 


TEXTBOOK OF 
MODERN BOILER Practice FREE. 


ENGINES 


Special Machinery 


SIMPLE AND MULTIPLE EXPANSION 


B F 

| ROLLING MILLS Stationary B } L F 

STEEL WORKS and larine 
ENGINEERS 


Corliss Engines, “rovers 


2 Wail St., New York. 
MAIN OFFICE 


MARYLAND STEEL CO., S. 4th St.. Phitadeiphia, Pa. 


AND works: Sparrows Point, Md. 8 Oliver St., Boston, Mass. 


Please mention The Engineering Magazine when you write, 
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STEARNS MANUFACTURING co. 
ERIE, PENN. 
AS BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 
OF SPEED OF LESS THAN ONE PER CENT. IS GUARANTEED. 
WE BUILD GOVERNORS FOR OTHER ENGINES THAT ARE Not 
REGULATING SATISFACTORILY. 


Write for particulars of the Woodbury Automatic High Speed Engine with the new Shepherd 
Governor. Address ERIE, PENN., or 
BuRHORN & GRANGER, 136 Liberty St.. New York. Gro, CAYwoopn, 1120 Te » Rookery, Chicago 
A. H. 81 Forest Bldg., Phila. Tue W. T Sp RAGUE C he. Exchange, Minne- 
KELLOGG & WITREEEER, 4t Federal St., Boston. apolis, Minn. 
= CREELMAN, 818 Granite Bldg., Re chester, N. Y. Joun D. Esy, 29 & 3 31 Spear St., San Francisco, Cal. 


Uniformity of Speed and 
Economy of Performance 


——ARE BEST ATTAINED THE— 


IMPROVED 
AUTOMATIC 
CUT-OFF 

ENGINES 


—BUILT BY— 
WORKS: OFFICE: Cc. E. SARGENT, Wesrenan ve 
ELIZABETH, 15 CORTLANDT ST., 404 FORT DEARBORN BUILDING, 
N. J. N. Y. CHICAGO, ILL. 


THE CLONBROCK STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Morrin “Climax” and “Compound’’ Safety Water Tube Boilers, 


Built in Units of 50 to 1000 H. P. 
Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 


Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers. 


Please mention The Engineering Magazine when you write 
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¢HAMILTON-CORLISS.= 


Correspondence Solicited. Call for Catalogue E. 


HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION, 


Non-Condensing, Condersing, Compound, Triple-Ex- 
pansion or Quadrup e Expansion. 


Close Regulation and Best Attaiaable Econ- 
omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CO,, 


HAMILTON, OHIO, U.S.A. 


M AY For each copy of the May 1891, number of this magazine, returned to us in 
good condition we will pay 75c. in cash or exchange copies. 
1 8 9 1 . THE ENGINEERING MAGAZINE Co., Times Building, N. Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts. ~- EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 
Marine Engines, [Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 


Plate Iron Work and Machinery of every description. 


FRICK COM PAN , WAYNESBORO, 
ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Tandem Compound, ) ALSO BUILDERS oF 


Electric High-Speed Engines and Ice-Making and Refrigerating Machinery. 


Corliss economy with 


High Speed Corliss Engine 


| ERIE, PA. 


General Manufacturers of Fire 
and Water Tube Boilers, 

: \ A Throttling and Automatic 


1400 EAST AVENUE . 
Please mention The Engineering Magazine when you wrtte 
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ENGINE-ROOM EQUIPMENT 


| Vets 6 qm 


ENGINES & GENERAL 
——— @MINING MACHINERY.@ 


THe — P. ALLis ComPaNy, 
MILWAUKEE, WIS. 


MANUFACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR  COPPRESSORS, 
SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 
ORE CRUSHERS, CRUSHING ROLLS, STAMP 
MILLS, CONCENTRATORS, GENERAL MINING, 
MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A. LARKIN, Manager. 
MINNEAPOLIS—416 Corn Exchange, 
J. F. Harrison, Manager. 
CHICAGO—Room 509, Home Ins. Bidg., 
J. B. ALLEN, Manager. 
DENVER—1316 18th Street, 
W. H. EMANUEL, Agent. 
= SAN FRANCISCO—31 Main Street, 
D. B. Hanson, Manager 


ILLANS’ For Electric Lighting, 
Mill Driving and 


PATENT *!! Purposes 


surpassing that 
of the highest olass 
of slow-running engines. 


Please mention Tho Magecine when gon 
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Ce M. C. BULLOCK MFG. C0., CHIGAGO, U. A. 


SOUTHWARK FOUNDRY & MACHINE Co., 
PHILADELPHIA, PA. 


MAZERS CF 


PORTER-ALLEN AUTOMATIC ENGINE, 
Simple, Compound, Triple Expansion, Condensing and Non-Condensing. 


The best engine for any service where high economy and close regulation are desired. 
Compact in form and durably constructed 


Specially adapted to driving electric generators direct connected and by belt. Also for 
rolling mill work. 


BLOWING ENGINES, REVERSING ENGINES, CENTRIFUGAL PUMPS. 


BRANCH OFFICES: 
CINCINNATI. CHICAGO. PITTSBURGH. ST. LOUIS. 


TESTING ROOM, 


All Westinghouse Engines, from the 5 H. P. ‘‘Junior” and ‘“Standard,”to the 700 
H. P. Compound, are subjected to Rigid Mechanical and-Economy Tests before leaving 
the factory. Send for circular explaining fully. 


WESTINGHOUSE MACHINE COMPANY, Pittsburg, Pa., U. 8. A. 
THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
« « « HICH SPEED ENCINES. 


Simple, Compound, and 
Triple Expansion Engines, 
and High Pressure 
Boilers, 


COMPLETE STEAM 
POWER PLANTS 
OF HIGHEST ATTAIN- 
ARLE EFFICIENCY, 


Address BUCKEYE ENGINE CO., - ~ 203 BROADWAY, SALEM, OHIO. 
Please mention The Engineering Magazine when vou write 
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PATENTED. 
Superiority of Construction. 


Co opper WILL Not 


Blanc SAY Trouble 
YOU 
20 Per Gent Pressure 


No Oil Put IW to Boiler 


FUEL Createst 


The Greatest Du-ability and 
Economy Guaranteed. 
SEND FOR BLUE BOOK 
SHOWING DIFFERENT 
STYLES AND SETTINGS 


OF HEATERS. 

COIL PIPE CO., 
Box 94, ELMWOOD, CONN. 
New York Representative, 

F. S. SCOTT, 68 Cortlandt St. 


WHITLOCK 


SEE PAGE 24. 


THERMOMETERS. 
PLYMOUTH and JAY STS. 
BROOKLYN,N.Y. 

To ENGINEERS AND OTHERS: 


We have just re-issued Part 1 of our General 
Catalogue, covering the THERMOMETERS and 
GAUGES designed and manufactured by us tor En- 
gineering, Steam and Power Plants, which is sure to 
prove of great interest to you. lease send for it. Our 
SPECIALTY is the construction of 1HER).OME- 
TERS for every known Manufacturing Process. We 
have more thana Thousand different styles of Instru- 
ments in use in the great Textile Mills, Refineries, 
Packing Houses, etc., of the World, which were made 
only after careful study of the requirements. If this 
interests you, write us. 


Yours respectfully, 
THE HOHMANN & MAURER MFG. CO. 


PRICE LIST AND SAMPLE FREE, 


U, 8. MINERAL WOOL COMPANY, 2 Cortlandt St., 


Bourne & Knowles Mfg. Co,, Cleveland, 0., Western Agents. 


| The Best Springs 


snare made 


Spring tempered: 

readyAouse- - 
Made in Sheets for 
flat Springs and - 
Wire for Coiled: - 


Oprings 


hares Besly 


SYPPUIES FOR MFRS METAL WORKERS ETc 
Chie ado. US 


THE PIERCE GAS & BASOLINE 


Lead All Others, 


For information, 
addsess 


PIERGE ENGINE GO. 


28-30 RACINE ST., 
Racine, W is. 


OTTO 
GAS AND GASOLINE 


ENGINES. 


1 to 250 


Horse Power. 


Over 
45,000 Sold. 
Can be used in cities or in country independent 

of gas works or gas machines. 


No Boiler. No Danger. No Engineer. 


THE OTTO GAS ENGINE WORKS, Inc., 


33d and Walnut Sts. PHILADELPHIA. 


THE BRISTOL COMPANY, 


WATERBURY, CONN. 


MANUFACTURERS OF 
BRISTOL'S RECORDING 


Pressure Gauzes, Vacuum Gauges, Thermometers, Ampere Meters, Volt Meters 
and Watt Meters. Makecontinuous Records Day and Night. 
New YorK BRANCH, 121 LIBERTY ST 


~~ JOINTS ARE MADE ABSOLUTELY TIGHT AND CURABLE BY PATENT 


COPPER CASKETS 


Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc. \ 


INSTRUMENTS 


Fully Guaranteed. 


tease mention The Engineering Magazine when you write 
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MACHINE SHOP EQUIPMENT 


WM. SELLERS & 


INCORPORATED, 
Fa. 


—MANUFACTURERS OF— 


Improved [Machine Tools for Working Iron and Steel, 


High Speed Power Traveling and Swing Cranes, 
Injectors, Turn Tables, Shafting, &c., &c., 
Testine Machines. Smokeless Mechanical Stokers. 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucas, 


Paps and Dies. Drill Grindine Mac hines. and Special Tools Cataloeues on application 


Orrict Ano Factory :--COR. LAKE & KIRTLAND STS., CLEVELAND, OHIO. 
Sacesrooms READE ST.. NEW YORK 85 QUEEN VICTORIA ST. LONDON, ENGLAND. 


THE STANDARD TOOL CO., Cleveland, Ohio. 


Manufacturers of STRAIGHT-LIP INCREASE 


TWIST 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 


SPRING COTTERS ae FLAT SPRING KEYS. 


METAL oop TOOLS 
FOOT P WER MORTISERS, 
CINCLLAR BAWS ant MACHINERY. 
Wecarry in Stock all the " 
LEADING 
vive VERY LOW PRICES! 
Send 4 cents for large Illus. Catalog. 
THE WILKINSON CO., 
a 83 Randolph St., Chicago. 


Drop 
Hammers. 


Simple, Durable, 
Efficient 


The HAMMER is 
GED WROUGHT IRO 


The UPRIGHTS are made ot 
Wrought Steel. 


Merrill Bros, 


Manufacturers of Drop Hammers 
Turnbuckles and Parallel Vises. 


Kent Ave. & So, 11th St. 
RROOKLYN, N. Y. 


WSTER MACHINE SCREW CO. 
Wass 


Manufacturers of Set, Cap 
and Machine Screws, Studs, eto 


“STOW FLEXIBLE SHAFT 60., 


FREDERIC SCHOFF, PROP 
26th and Callowhill Sts., 
PHILADELPHIA, PA. 
Manufacturers of 
FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 
TAPPING, REAMING 
BORING MACHINE 
Also Tools for Emery Wheel Grind- 
ing, Metal and Wood Polishing 
Cattle Brushing and 
Clipping. 
Builders of 
Special Machines for 
Railroads, Bridge 
Boiler Makers, 
== Contractors, &c, 
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MACHINE SHOP EQUIPMENT 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


The complete Equipment of all Classes 
of Machine Shops a Specialty. 


Labor-saving Iron and 
Steel-working Tools of 
the most advanced type. 


Improved Machinery 
for Railroad, Car and 
Locomotive Shops. 


Hundreds in use to witness 
their durability and efficiency 
Correspondence Solicitedand 

Estimates Furnished. 


Branch Offices: 
New York: 
126-138 — St. 
CHuica 

Phenix Bite. 
RGH ‘ 


Lewis Block, 


Slotting 


Power Punching and Shearing Machinery 


Boiler Punch 
Gate Shears. pea 
P ing 
Angle-lron Shears. 
Multiple 
Bar-lron Shears. 
Automatic Spacing and Punching, 
of all Sizes. 
BELT AND STEAM DRIVEN. Write for Circulars 
= THE LONG & ALLSTATTER 
Heavy Double Machine. HAMILTON, OHIO, U.S.A. 
Cc. B. ROGERS & CO., Norwich, Conn. 
MAKERS OF 


High Class Wood-Working Machinery. 
FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 
= —=WAREROOMS : 
109 Liberty St., New York. 
94 Pear! St., Cor. High, Bosten, 
26 & 28 West Randolph 
Chicago, UL. 


Please mention The Engineering Magazine when you write. 
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@ JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT, U. S. A. 


R 
oO 
; B 
T 
L 
E 
Capacity 2 in. 
i 4 diameter, 
oO 24 in. long. 
| N 
4 2x24 Flat Turret Lathe. 
fi HEAVY SLAB MILLING MACHINES. 
} 60 inch by 60 inch by 12 feet. 
“sizes 
15 “45 “ 4 “ 
PATENT CUTTERS. 
i SPECIAL MILLING MACHINES DESIGNED. 


U. S.A. 


PATENTED DECEMBER 24, 1889. 


“HIGH GLASS ENGINE LATHES. 
| 


PATENTED. 
7 With NEW and VALUABLE FEATURES. 
MADE ONLY BY 


THE BRADFORD MILL CO. 


House: CHAS. CHURCHILL & L’t'd, 91 Cross 
Finsbury, Londoa, BE. C., Eng. 


New Yorx : GARVIN MACHINE CO., 


ies Threading and Cutting Machines. 


Accurate and Minute Adjustment of Dies, 
Quick Release of Dies after Thread is Cut, 
And Effective Gripping Chucks. 
Any of our Machines can be 
Equipped with Bolt Dies. 
Write for descriptive circulars and mention 
THE ENGINEERING MAGAZINE. 


Combination Benchand Pipe Vises 
Emery Surfacers and Screw Punches, 


Peerless No. 3 Improved. Bignall & Keeler Mfg. Co., 


i : Expanding dies for 1{ to 3-inch pipe Works: Edwardsville, Ill. ST. LOUIS, MO. 
ta Please mention The Engineering Magazine when you write, 


(4, | Write for full information, photographs and prices. HH 
i 
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The PEERLESS DOPLEX 
j 


The TOLEDO MACHINE AND TOOL CO., 


MANUFACTURERS OF 


POWER PUNCHING PRESSES, DROP PRESSES TRIMMING 
PRESSES STAMPING PRESSES, RIVETING PRESSES, 
EMBOSSING PRESSES, PRESSES WITH AUTOMATIC 
FEEDS. COMPLETE OUTFITS FOR CAN MAKING. 
SPECIAL MACHINERY, ETC. 


Die Forgings to Order. ....SEND FOR CATALOGUE. 
©. 


fs ARMSTRONG PATENT LATHE AND PLANER TOOL. 


Guaranteed to Save Its Cost in 30 Days. 
OVER 30,000 ALRCADY IN USE. 


Let us send you one on trial. 
Send for circulars to 


ARMSTRONG BROS. TOOL 60. 


70-80 Edgewood Ave., Chicago. 


STARRETT’S FINE 
FLEXIBLE SHAFT. 


Invented and M'f'd by 


Stow Mfg. Co., 
Binghamton, N. ¥. 
Established 1875, 


— 


PORTABLE, 
DRILLING, 
TAPPING, Skilled mechanics prefer them. 
ones. Live dealers sell them. Send 


nenthal & Co. 88 


ueen Victoria 

.. London. E 

L.S.Starrett 
ATHOL, MASS., U.S. A. 


Please mention The Engineerine Magazine when you write. 
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MACHINERY WHITE LEAD: FERTILIZER WORKS, 
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MACHINE SHOP EQUIPMENT 


TRANSLUCENT FABRIC SKYLIGHTS 
Factories, Machine Shops, Foundries, Trainsheds, Etc., Etc., 
Weatherproof, Durable and Unbreakable. 
Translucent Fabric Skylights are entirely free from BREAKAGE and LEAKAGE. 
TRANSLUCENT FABRIC CO., 64 Federal St., BOSTON, MASs. 


Write for Ca atalo “rue. 


~The LODGE & DAVIS “esis 


DESIGNERS AND BUILDERS OF 
STANDARD ENGINE LATHES, PLANERS, MILLING 
MACHINES, DRILL PRESSES, SCREW MACHINES, 
MONITOR LATHES, SHAPERS, BOLT CUTTERS, 
ETC. 


WORKS: 
CINCINNATI, O., U.S.A. 


NEW YORK : 110 Liberty St. CHICAGO: 68-70S Canal St. 
BOSTON : 36 Federal St. ST. LOUIS : 720 N. 2d St. eS 


IMMEDIATE 


FITCHBURG MACHINE WORKS, 


Drill 
CATALOG D? FITCHBURG, MASS. Machen 


STOP THAT NOISE! 


New Process Raw Hide Pinions are noiseless, cleanly and 
durable. Have stood the test of time and are endorsed by lead- 
ing machinery manufacturers everywhere. 


THE NEW PROCESS RAW HIDE CO., 


Patentees and Sole Manufacturers. SYRACUSE,N.Y.,U.S.A. 


THE POND MACHINE TOOL co. 


PLAINFIELD,!N 


Metal Working Machine Tools, 
RADIAL DRILLS, 
PLANERS, LATHES, DRILL PRESSES. 


HIGH GRADE TOOLS, heavy 
and powerful, from LATES 
and BEST DESIGNS. 


Manning, Maxwell & Moore, . 


SALES AGENTS : 
111 & 113 LIBERTY ST., NEW YORK, - — 


424 Telephone Building, PrrtssurGu, Pa 6a Ganth Canal Street. Crrcaco, ILL. 


In our business as Consulting Engineers we find your magazine a very desirable 
publication both for reference and for the substantial matter it contains. We would feel 
somewhat lost without it. 

THE SCOTT-PEARSON ENGINEERING CO., Sr. Louis, Mo, 


Please mention The Engineering Magazine when you write, 
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RITER & CONLEY 


TRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTION. 


Steel Frames, Roofs and Buildings, Coiumns and Girders, 
Oil Tanks and Refineries, Blast Furnaces, Steel Works, 
Boilers —All Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging—siifes. 


RITER & CONLEY, Pittsburgh, Pa. 


New York Office : (Taylor Building) 39 & 41 Cortlandt Street. 


= 


Sy] " Bridge - and - Structural 
Iron - Work. 


CANTON, - OHIO, 


Mississippi River Bridge—centre spans each 456 feet. 


WHEELING GORRUGATING CO. 


The “Taylor Old Style” Brand. 
MANUFACTURERS OF 
The Heaviest Coated Roofin 
TIN AND TERNE PLATES. Tin Made ° 
CORRUGATED IRON-— 
Specially adapted for Passenger 
GALVANIZED AND BLACK SHEETS. Coaches, Locomotive Cabs, Freight 
Cars Round Houses, ctce. 
Stecl and Tin Reofings. Each shect made by hand—dipped 
Patent Continuous Steel Ceilings. in open pots of mctal—the same 
as in 1830. hinery ll 
Architectural Sheet Metal Work of all kinds. | to squeeze off 
WRITE FOR CATALOGUE. ing. N. & G. Taylor Co. 
New York Office: No. 83 Fulton St, 
Offices and Warehouses: CHicaco axp Sr. Louts. | ; 
Main Office and Works: Wheeling, W. Va. 
20402408 


THE CANTON STEEL ROOFING CO., 
CANTON, OHIO. 


HEAVY GAUGE For Mills, Mines, Factories 
Galvanized and Black Pipe. Abattoirs, Etc. 
WRITE FOR PRICES. 


SUPERIOR Graphite Paint 
For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 
Warran‘ed not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 


Detroit Graphite Mfg. Co., wc” 


Cossitt Library will continue as a subscriber to THE ENGINEERING MAGAZINE 
is long as you maintain the present standard and liberal policy of your publication. 
MELL NUNNALLY, LIBRARIAN, 
Memphis, Tenn. 


WROUGHT IRON BRIDGE CO. 
$ 


STEAM AND WATER HEATING APPARATUS 


For Public Buildings, 
Residences, etc. 


J OUR SPECIALTIES..... 
Mercer, Mills, Gold and Cottage Steam and Water 
Heating Boilers. Adapted for Hard or Soft Coal 
and Wood Burning. 


&) The Royal Union, Union, Champion and Imperial Water 
and Steam Radiators. 
Gold’s Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH CO., 


FOUNDRY: 133-135 Centre St., New York. 
”” WESTFIELD, LD, MASS. _ Send for r Circular. 


The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings 4 Art Metal Work in Wrought and Cast Iron, 
Bronze, Brass and Aluminum * Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt Kh Special Designs 
Submitted 


- PITTSBURGH TERRA COTTA LUMBER CO. 


POROUS TERRA COTTA OR HARD TILE 


EERE KW IEW 


Furnished and Constructed in all Parts of the United States. 
GENERAL OFFices: CARNEGIE BUILDING, - . PITTSBURGH, PA. 
EASTERN OFFICE: POSTAL TELEGRAPH BLOG., NEW YORK. 


EMPIRE FIRE-PROOFING CO., 


Manufacturers and Contractors for every description of 


Hollow, Solid and Porous T | L EF For Fire-Proof Buildings 


Pittsburgh Office: No. 814 Carnegie Building. 
Chicago Office: No. 1303 Monadnock Block, Cor. Jackson & Dearborn Sts. 
ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, eto 
Porous Terra-Cotta, Fire-Brick, ete., ete, 


Works, MAURER, N. J. OFFICE AND DePor, 420 EAST 230 STREET, New Yora 
Se nd for 1894 C atalogues on “ Fireproofing " and “ Fire-Brick.’ 


ROOF EVERY DESCRIPTION. 
SEND CATALOGUE. 


Please mention The Engineering Magazine when you write, 
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When you wish to buy a 


STEAM OR HOT WATER 
HEATING PLANT, 


send for a catalogue of 


Wks Hol Wale 
Healers 
Sen 
Genera 


it Dunwine Bower, 


* Steam Engines, Boilers and Machinery | FOR ALL PURPOSES 
HEATING AND 
INEW YORK CENTRAL IRON WORKSCO. | SUPPLYING HoT 
94 « xchange Street, Geneva, N. Y. WATER. 
ALL STEEL. 
LOUISIANA. NO COILS ORFLUES. 
RED CYPRESS. ALL SIZES. 
(3 "BG UND Send for Catalogue. 
MICHIGAN | 123 8. Clinton St. 
WILLIAMS MFG. CO. CHICAGO. 
alamazoo, Mich. BOUTON 
16 Murray St., New York. H. SEDQWICK 


4 888. Market St., Reston, 
$21 Vine Philadelphia 


TREAS. ANDO GEN. Mar. 


THE | 
RTEVANT- 


EVAN 


WE = \ 


= 


ALL SIZES AND STYLES FOR EVERY POSSIBLE DUTY. 
“@®@SEND FOR CATALOGUES.0@ 


34 Oliver Street, Boston, Mass. 75 Queen Victoria Street, London, E. C., Eng. 
131 Liberty Street, New York, N. Y. 21 West Nile St., Glasgow, Scotland. 

135 North Third Street, Phila., Pa. 87 Zimmerstrasse, Berlin, Germany. 

16 So. Canal St., Chicago, Ill. 2 Kungsholmstorg, Stockholm, Sweden. 


THE BEST EXPANSION TANK 


IN THE WORLD. 
ANTI-WASTE EXPANSION TANK. 


SELF-FILLING, DURABLE AND INEXPENSIVE.... 


MANUFACTURED BY HEPE, KOVEN 


Orrice: 16 Spruce New YorK. WorKS: JERSEY City, N. J. 
Piease mention The Engineering Magasine when you write, 
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“Decidedly in Favor of the 
Spence.” 


‘‘GENTLEMEN: We find it works very satis- 
factorily in large buildings in this province, not- 
withstanding the severe climate, and we believe it 
to be the best in use, as little skill or attention is re- 
quired. We use it in two dwellings we built for our 
own use. As we were anxious to test the merits of 
the two leading heaters sold in this market, we 
put a ‘Spence’ in one, and the —— Heater in the 

: : A other ; our experience, so far, is decidedly in favor 
METHOD OF ne a of the ‘Spence,’ for the following reasons : It 

. | burns less by one ton in four months; it circulates 
SUPPLYING 7 LS : better and leaves no cinder or clinker to speak of. 
The houses have an air capacity of 18,000 ft. each, 
being similar in design and construction, and we 
find that a No. 2 ‘Spence,’ with 1,200 ft. of 1 in. 
pipe in coils, gave out a steady heat of 60° to 70° 
in the coldest weather. The other heater was at 
no disadvantage in any respect, its capacity being 


greater, and piping, etc., equal to the ‘Spence,’ 
and the house least exposed, so that we consider it 


beaten on its merits. We burned only 4% tons in 
} 4 months, as against 5% for the other in same 


time. 
“Yours very truly, 


*‘*MURRAY & McDIARMID, 
“Winnipeg, Man.”” 


94 CENTER ST.NEW YORK 84 LAKE STCHICAGO 
AT SYRACUSE N.Y. ano DETROIT MI 


Murphy’s Packless 


Radiator Valves 


WILL NOT LEAK AT THE STUFFING BOX AND REQUIRE NO PACKING 
BEST VALVE IN THE WORLD Send for our Catalogue 


203 S. CANAL ST. 
C. P. Monash, Mor. CHICAGO 


Best in the World. 
Only one quality. 
All Guaranteed. 


S.M.CO.ON THE BOTTOM. 
Catalogue Free STANDARD Box R, Pittsburgh. 


Please mention The Engineering Magazine when you write, 
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MISCELLANEOUS 


PERFORATED SCREEN PLATES 


IN STEEL OR BRONZE, FOR 


CoaL, COKE, ORE AND Rock. 


THE HENDRICK MFG. CO., Ltd., 


CARBONDALE, PA. $ 
ewe 


WE BUILD A SUPERIOR ian 


oF PIPE THREADING 
AND CUTTING-OFF 
MACHINES, Mand or Power. 


Also 


STOCKS AND DIES. 


Send for Catalogue. 


ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. 
New York Office, 139 Centre St. 


No. 1 Machine. No. 3 Machine. 


ADAMANTINE SHOES AND DIES 
AND CHROME CAST STEEL 
Cams, Tappets, Bosses, Roll Shells and Crusher Plates. 


These castings are extensively used in all the Mining States and Terri- 


h tories of North and South America. Guaranteed to prove better and cheaper 
i ) than any others. Orders solicited subject to above conditions. When poe 
[Thue "“Snote jug send sketch with exact dimensions. Send for Illustrated Circular, 
CHROME STEEL WORKS, 
C. P. HAUGHIAN, President 
Canna, Vice-Pres't. Kent Ave., Keap and Hooper Sts , 
oes. J CANDA, Secretary. 
|.G. DuNscomp, Treasurer BROOKLYN, N.Y. 


The “Gorton Side-Feed” Boiler 


Is just what you want for Steam and 
Hot Water Heating. It has advan- 
tages over any other boiler on the 
market. Send for our Book, ‘* Mod- 
ern House Heating,’’ and investi- 
gate for yourself. Free on appli- 
cation. 

ADDRESS, 


GORTON & LIDGERWOOD CO., 
96 Liberty St., New York. 


Old Colony Building, Van Buren and Dearborn Sts., 197-203 Congress St., 
Chicago, Ill, Boston, Mass. 


Please mention The Engineering Magazine when you write, 
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STANDARD BRANDS: 
NICHOLSON. 
GREAT WESTERN. 
X. F. (EXTRA FINE). 

AMERIOAN, 


FACTORIES AT 
PROVIDENCE, R. I. 

BEAVER FALLS, PA. 
PAWTUCKET, R. I. 


G MACHINERY, 


NEW AND SECOND HAND. 


Over 700 Machines in Stock. 
Send for Latest List. 


Prentiss Tool and 
Supply Company, 


62-64 So. Canal St., Chicago. 


115 Liberty St. New York. 


INSULATED WIRES AND CABLES. 


WILLARD L. CANDEE, 
H. 


TRADE MARK. 


THE OKONITE COMPANY, Ltd. 


Gro, T. MANSON, Gen. Supt. 
W. H. HODGINS, Secy. 


13 Park Row, NEW YORK. 


DURANT CHEEVER, )} Managers. 


Kent Ave. cor. South 10th Street. 


GUILD & GARRISON, a 


Take Roosevelt, Grand or E. 238d Street Ferry BROOKLYN, N, Y, 


from New York. 
STEAM PUMPS. VACUUM APPARATUS. 
VACUUM PUMPS. CONDENSERS. 
FILTER-PRESS PUMPS. AMMONIA PUMPS. 


DRY AIR COMPRESSORS. ACID BLOWERS, Etc. NG 


Please mention The Engineering Magasine whem you write. 
PRINTED BY CLARK & ZUGALLA N.Y. 
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& SHARPE MFC. CO., 
DARLINC, BROWN & SHARPE, Providence, R. I. 


As shown by our new catalogue, we manufacture and usually have in stock 60 
different machines for working iron and steel, and more than 200 small tools for 
machinists’ use. 

We will be greatly obliged if our friends will promptly destroy old, catalogues and 
substitute the new ones on their files. as some of the prices and sizes in the old books 
are now misleading. 

Catalogues may be obtained of all leading hardware dealers and are mailed by us$ 
upon application REPRESENTATIVES : 


New Yore Ciry—F. G. KRETSCHMER, 136 Liberty ENGLAND—CHAS. CHURCHILL & CO., Ltd., 21, Cross 
St., Room 507 St., Finsbury, London, E. C 


CHICAGO, ILL.—FRED, A. RICH, 23 So. Canal St GERMANY—SCHUCHARDT & SCHUTTE, 59 Span- 

BUFFALO, N. Y.—R. HOF FELD & CO., 61 Carroll st dauerstrasse, Berlin, C. (Small Tools). 

PITTSHURGH, Pa.—U. BAIRD MACHINERY CO., 74 GERMANY—GUSTAV DIECHMANN & SOHN, Zimmer- 
Water St Strasse 87, Berlin, S. W, 12. Germany. 

CINCINNATI, OHLO-—-E,. A, KINSEY & CO., 227 West FRANCE~—FENWICK FRERES & CO., 21 Kune Martel, 
Fourth St Paris. 

ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, FRANCE—F. G. KREUTZBERGER, 140 Rue de Neuilly 
London, E. Puteaux (Seine). 


JENKINS STANDARD PACKING 


is the ONLY Packing manufactured that 
WILL LAST ON HIGH PRESSURE STEAM, | 
SUPERHEATED STEAM, oils, acids, etc. 
Does NOT DETERIORATE, ROT or BURN 
out; therefore the best for all purposes. 


JENKINS BROS. giicace. 


SEND FOR CATALOGUE. 


H.E. Collins & Co. 


Bank of Commerce Building, 
PITTSBURGH, PA. 


a 


Havemeyer Building, New York City, N. Y. 
The Rookery,’’ Chicago, Ill. 
71 Perin Building, Cincinnati, Ohio. 
24 South Water St., Cleveland, 0. 
712 Union St., New Orleans, La. 
1107 Betz Bldg., Philadelphia. 


ENGINEERS, consuctine on contRAGtING, 


McEwen Engines and Thompson-Ryan Generators. Our Engine regulation is 
perfect and the commercial efficiency of our dynamo is unsurpassed. Cata- 
logue ‘‘ A,’’? Engines; ‘‘B,’’ Dynamos. 


J.H. McEWEN MFC. CO., 21 DEY ST., NEW YORK. 


REGRINDING VALVES 


If you want the best, you want “‘LUNKENHEIMER’S.” Made of 
government standard composition. Every valve warranted. Specify 
and insist upon ‘‘ LUNKENHEIMER’S.”’ None genuine unless name 
is cast in the shell. Your dealer has them orcan getthem, Our 
pocket catalogue and “‘ hanger,” in colors, gratis. 


THE LUNKENHEIMER CO., 


General Offices and Factories, CINCINNATI, U. s. A, 


Tee Lunxennemen Co., S51 Jonn St. New Yorn, 
Tre Lunxen Vacve Co., 35 Great Dover Sr., Lonoon, S. E. 
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MISCELLANEOUS 


BROWN HolsTING & CONVEYING MACHINE Co. 
CLEVELAND, O., U. S. A. 


NEW YORK OFFICE, GENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO,ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect machinery for handling ore, coal, etc., from vessels, docks 
and cars. Sole makers of 


THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL. 
The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 
DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self- 
Dumping Buckets, Friction: Clutches, etc. 


THE STIRLING 
SAFETY BOILER. 


No cast Metal. No flat surfaces. 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every part 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


‘CHICAGO, ILL. 


EDWARD SMITH & CO., 
Varnish Makers and Color Grinders, 


45 Broadway, New York. P.O. Box 1780, 


Paint.) 
For Bridges and all Structural 
Metal. 


AMERICAN TOOL AND MACHINE CO., 


2 y called Black Bridge 


+ +302 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


“RELIABLE FRICTION CLUTCH.” 


THE UARION STEAM SHOVEL GO. 


MARION, OHIO, 
Manufacturers of a full line of 
Steam Shovels, Ballast Unloaders, 
Dredges and Ditchers, 


SUITAGLE FOR ALL CLASSES OF WORK, 


Our machinery is in use in all parts of the United States and Canada 
and in many foreign countries. Results are what purchasers are looking 
for. Our representations and statements are all conservative, and our ma- 
chinery will do more than we claim for it in all cases under fair circum- 
stances. All correspondence cheerfully answered. Write us for particulars 
regarding machinery suitable to your needs, and for illustrated catalogue. 


Acaress The Marion Steam Shovel 


AIRS 
PRESSORS 
3 AIR OMPRE SOR 
St., New York . 
Please mention The Engineering Magazine when you write. 
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‘ MISCELLANEOUS 


It is YOUR | 
BUSINESS 
to see that iron is properly protected. 


It is OURS 
to furnish the necessary material. 


WE KNOW .... 


A N 7 | = R U Ss ui is unequaled for this purpose. 


Our pamphiet on HARRISON BROTHERS & CO., 
“ The Painting of Metallic Surfaces” PHILADELPHIA, 
NEW YORK, 


for the asking. 


CHICAGO. 


Graduated entirely on our large dividing engines, 
IMPROVED TRANSITS Special award at World’s Fair. All kinds of En- 
gineering, Surveying and Drafting instruments and 


AND LEVELS sees QUEEN & co., Ine. 


220 p. Hlustrated Catalogue mailed 
free ONLY if this ad. is mentioned, N.¥. OFFICE, 16 FuLTONST. PHILADEL?HIA, 


THRESHER ELECTRIC CO., 


Successors to 


Shawhan-Thresher Electric Co. 


Complete Equipments of 


ELECTRICAL MACHINERY. 
| DAYTON, O., U.S.A. 


‘*T have been a subscriber to THE ENGINEERING MAGAZINE for the last two 
years, and consider it superior to any of the other five mechanical periodicals 
I receive.’’ 


C. C. TOWNSEND, Manager Beaufort Iron Works, Beaufort, S. C. 


The VULCAN IRON WORKS CO., 


TOLEDO, OHIO, 


Steam Shovels. 


Qur “LITTLE GIANT.” 


SEND FOR CATALOGUE. 


See next issue of this Magazine 


Please mention The Engineering Magastne when you write. 
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PUBLISHER’S ANNOUNCEMENT. 


Terms :—$3.00 (or 12s. 6d.) a year in advance. Booksellers and Postmasters receive subscrip- 
tions. Subscribers may remit in Post Office or express money-orders, or in bank checks, drafts, or 
gga ne letters, made payable to ‘‘ The Engineering Magazine."’ Money in letters is at sender’s 
ris The date to which each subscription has been paid appears, with the address, on the wrapper 
enclosing each number of the Magazine 

ecial Notice :—The publisher must be notified by letter when a subscriber wishes his Maga- 
zine = ontinued. All arrearages must be paic 

Bound Volumes :—Containing the numbers for six months, in half Morocco, $3.00; half 
Russia, $2.75; half American seal, $2.75 ; full sheep, $2 75 ; cloth, $2 50. Back numbers will be exchanged, 
if in good condition, for corresponding bound volumes in half Morocco for $1 50; half Russia, $1.25; 
half American seal, $1.25; full sheep, $1.25; cloth, $1.00 per volume (six numbers}; subscribers payin 
charges both ways. Postage on each volume 39 cents. All numbers sent for binding should be anahed 
with owner's name. Volumes end with March and September numbers. 


Advertising :—The rates for advertising will be quoted on application, 
THE ENGINEERING MAGAZINE, 
Times Building, New York, U. S. A. 


AUTHORS AND Papers THIS MONTH. 


EDWARD ATKINSON ( /ingoism, or The War upon American Industry)= Born at 
Brookline, Mass. ; a profound student of economics, of finance, and of commercial polity ; has 
written with authority and influence upon many topics relating to these subjects, and his contri- 
butions have appeared in the foremost periodicals in the United States; has given much attention 
to construction of slow-burning buildings, to factory construction, and insurance ; is a pronounced 
monometallist, and a strong opponent of the silver-policy that some have recently sought to force 
upon the government. In the present paper, as its title indicates, Mr. Atkinson considers the 
recent and present war feeling as a direct injury to our industry and commerce, and as excited by 
an inadecjuate cause. 


E. M. AMORES ( Zhe 7rade and /ndustry of South America)=The Cuban gentleman 
who contributes the article which we publish in this issue under the above title has been a resident 
of this city for many years and has a thorough American collegiate education, being well known 
as a scholar in his own as well as in the English language. Mr. Amores’ Americanism is also 
well known, and being in favor of our securing more intimate commercial relations with Latin 
America, he has made a careful study of the great natural resources of these countries and of 
the magnificent opportunities which their markets afford to American capitalists, American skill, 
and American enterprise. 


HENRY B. C. NITZE ( Gold Mining in the Southern States)=Born April 19, 1867, in 
Baltimore, Md.; entered Lehigh University School of Mines in 1883, from which he graduated in 
1887 with degree of B. Sc. ; remained one post-graduate year and took degree of E. M. in 1888 ; 
spent remainder of that year and 188g in the west, atthe Ontario and Daly mines in Utah, and the 
Anacon:'a smelter in Montana, respectively ; during 1890 engaged in the Birmingham, Ala., dis- 
trict, in chemical engineering and geological work; since 1891 connected with the Geological 
Survey of North Carolina, and engaged in occasional private consulting work ; member of the 
American Institute of Mining Engineers since 1888 ; member Geological Society of Washington. 


BURTON ELLINWOOD GREENE ( 7he Commercial vploitation of Electricity 
Born in McGrawville, Cortiandt Co., N. Y.; a lineal descendant of Dr. John Greene, of Salis- 
bury, Eng., who came to America, and stood next to Roger Williams in establishing the 


Rhode Island colony; educated at Allegheny College, Meadville, Pa. ; subsequently learned 
the printers’ trade in the office of the Newark (N. Y.) Union, and worked on many of the lead- 
ing daily papers of the country, including the Chicago Times, Buffalo Courter, New York Tri- 
dune, Journal of Commerce, and the Evening Fost; assisted in establishing what is now the 
Lyons Sentinel, Lyons, N. Y.; associated for some time with Mrs. Martha J. Lamb in the 
conduct of the Magazine of American History ; in January, 1892, became business manager of 
Electricity, and in September of the same year acquired complete control of that publication, 
and became one of its editors, retiring from this publication Jan. 1, 1896; he has made a thorough 
study of the commercial side of electricity, and is a most competent authority on the subject. 


GEORGE RICHMOND (Limits and Possibilities of the Gas Engine)=Mechanical En- 
gineer ; has acted for several years as patent expert to the De La Vergne Refrigerating Machine 
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AUTHORS AND PAPERS FOR FEBRUARY. 


Company, and now has charge of the department of gas and oil engine manufacture in the same 
establishment. Has written not profusely, but very acceptably for technical journals, including 
this magazine. Member of the American Society of Mechanical Engineers. 


WILLIAM L. DERR ( The Railroad Accident and Emergency Service) = Born at Charles- 
town, Md., 1857; educated in private and public schools in Havre de Grace, Md., and took a 
special course at the Polytechnic School of the State of Pennsylvania, Philadelphia; studied civil 
engineering in the office of the late Edw. Larkin, engineer, Susquehanna Bridge, Havre de 
Grace, 1873 to 1877; maintenance of way department, P. C. & St. L. Ry., as assistant engineer, 
and as supervisor until 1882; on N. Y. & N. E. R. R., as engineer, roadmaster and assistant 
to superintendent until 1886; then with Erie R. R., as roadmaster; at present division superin- 


tendent same road. 


DANIEL W. MEAD ( Locating a Water Supply) = Born at Fulton, N. Y. 1862; received 
preparatory education at Rockford public schools and private instruction; graduated from Corn- 
ell University department of civil engineering, 1884; topographer with United States Geological 
Survey under Prof. T. C. Chamberlain, 1884-85; city engineer, Rockford, IIl., 1886-88; since 
1588, consulting and constructing engineer on municipal public works, also general manager of 
Rockford Construction Co., and secretary and treasurer of the National Clay Co.; member of the 
American Society of Civil Engineers, American Institute of Mining Engineers, Western Society 
of Engineers, American Public Health Association, American Water Works Association, Illinois 
Society of Engineers and Surveyors, and National Brick Manufacturers Association ; president of 
the Illinois Society of Engineers and Surveyors 1894-1895 ; first vice-president Western Society 
of Engineers, 1894; has been a contributor to the transactions of the various societies of which 
he is a member, and also to the technical press on subjects of water supply and pavements 


RUSSELL STURGIS, A. M., Ph. D., F. A. 1. A., (Architectural Sculpture in the United 
States)=A resident of New York city and a well-known architect and writer on fine arts; art ed- 
itor of Zhe Nation for several years ; member of executive committee of the Metropolitan Mu- 
seum of Art; trustee and first secretary of the American Institute of Architects; professor of the 
Kine Arts in the College of the City of New York ; editorial contributor to the Century Diction- 
ary for decorative art, medieval archeology, etc.; editor for the fine arts of Webster’s Interna- 
tional Dictionary, and for the new edition of Johnson’s Universal Cyclopedia; lecturer on fine 
arts at Columbia College and the Metropolitan Museum; past president of the Architectural 
League, ot New York; vice president of the National Sculpture Society; president of the Fine 
Arts Federation of New York; member of the Avery Memorial Library Commission. Mr. 
Sturgis is one of the most distinguished and capable architectural writers now living, combining, 
as he does, an honorable and active professional career with broad learning, discriminating criti- 


cism, and a profound appreciation of art in all its forms. 


PETER VEDEL ( FPree-port of Copenhagen) = Worn in Denmark 1862 ; graduated from 
the Copenhagen Polytechnic School as a C. E.; worked one year in an engineering office in Lon 
don ; for four years assistant engineer to the Copenhagen Harbor administration; was awarded a 
second prize by the Danish government for his design to the new Free-port, with the works of 
which he became connected ; was for two years assistant to the renowned Dutch engineer J. A. 

\. Waldorp, chief engineer of the Dutch Waterstaat, on the harbor works of La Plata at Kk nsen- 
ula in the Argentine republic ; has for several years been engaged on professional work in Chi 
», where he now resides 


cag 


W.C. DODGE ( Zhe Stubborn Opposition to Inventors)—Born in Solon, Cortlandt Co., N. 
Y., in 1827; received a common school education ; then attended a private school, and after- 
ward the Ithaca Academy ; at age of sixteen engaged in teaching; in 1846 went to Wisconsin 
(then a territory and helped to establish a newspaper of which he became joint proprietor and 
editor; began study of law in 1849; admitted to the bar in 1851; shortly after took charge of 
the Winona Repudlican, but sold out his interest in 1858, and established a newspaper at St. 
Peter, Minn.; in 1860 was appointed doorkeeper of the House of Representatives, and in 1864 
was appointed an examiner in the U. S. Patent Office ; in 1884 he invented a successful machine 
or loading cartridges ; established business as patent solicitor in 1864, and has practiced since as 
expert in courts and in many of the most important patent litigations ; one of the judges of awards 
at the World's Fair at Chicago ; member of American Association for the Advancement of Sci 
ence ; member of committee on Patent Legislation of the American Association of Inventors and 
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MISCELLANEOUS 


SHEFFEL SURFACE GATTLE 


The most efficient stock turner 
yet devised. 
SIMPLICITY ITSELF. 
Only 4 pieces to a complete 
guard. No preparation of 
track needed. 


Is noiseless. Wil! not rust out. 
Therefore the most economical. 


SHEFFIELD CAR Co. ws. THREE RIVERS, MICH., U.S A. 


EL& ESSER 
FF L&ESSER 0. 


127 Fulton and 42 Ann Streets. 


BRANCHES: 111 Madison St., CHICAGO, 
708 Locust St., ST. Louls. 


Drawing [laterials,— 


=—Surveying Instruments. 


The Largest and Best Assorted Stock in this line, 
The Most Complete Catalogue. 
All Goods Warranted. -atalogue on on Applica ation, 


DO you KNOW THE VALUE OF 
PuRE, SOFT, TICONDEROGA CRAPHITE 
For LUBRICATING? 


We shall be glad to send you a pamphiet containing scientific and practica 
nformation of interest and value. It is sent free of cost with sample 


of eranhite. JOS_ NIXON CRUCTRI'E CO JERSEY CITY. N.v 


BETTER HANDIER, LIGHTER.CHEAPER STRONGER. THAN COMPETNIOR 


BONANZA (ip ROOFING 
Up SIDE = SLATE 
DOWN 


Rightside up It is unequalled for residence, school, 

church or public building, and costs 

e OR ti less than shingles, tin or iron. 4 
iti Write for our little Slate Manual an 

in any pos on Price List. It's full of information 


about Slate. Sent free. 


! 


FINE TOOLS 
| SEE PAGE 24. 


Pease mention The Engineering Magazine when you wete, 
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Perforated Metals 
i OF EVERY DESCRIPTION, 


STEAM HEATERS, For SCREENING Purposes and other uses. 
WATER HEATERS, | : 
COMBINATION HEATERS, 
WARM AIR HEATERS, | 
FOR 
Residences, 
Churches, 
Schools. 


20 patterns, 
for all fuels 
and all 

conditions. 


COMBINATION STEAM AND AIR HEATER. 
ee coe 224 to 240 North Union Street, 


J. F. PEASE FURNACE CHICAGO, ILL., U. S. A. 


Syracuse, N. Y. Chicago, Ill. EASTERN OFFice, 284 PearL ST., NEW YORK 


EXHAUST, DURABLE 
ge) EASILY CLEANED @, 4 


DEAFNESS 


and Head Noises relieved by u-ing 
Wilson's Common Sense Ear Drums. 
ew scientific invention oo 
from all other devices. The only safe, 
simple, comfortable ane ible 
Ear Drum inthe world, Helps where 
medica! skill fails. No wire or string 
attachment. Write for pamphlet. 
WILSON EAR DRUM CO., 
Offices: { 217 Trust Bidg., Loulsville, Ky. 
1122 Broadway, New York, 


NICKEL 


Grain--for Anodes, German-Silver & Steel. 
WICKEL-OXIDE FOR NICKEL SALTS. 


THE CANADIAN COPPER CO., 
201 PERRY-PAYNE BLDG., CLEVELAND, 0. 
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A Buyers Directory 


of. 


The Engineering Trades. 


NoTe.—The display advertixementa of the firms mentioned under each heading can be readily found 
by reference to the Alphabetical Index on page 21. 


Acid Works Castings. 
Phosphor-Bronze Smelting Co., Lt., Phila., Pa. 
WheelerCondenser & Eag. Co., 39 Cortian it St.,N.Y. 

Advertising Experts. 
Manufacturers’ Advertising Bureau, 111 Liberty St., 
New York. 
Air Compressors. 
Edw. P. Allis Co., Milwaukee, Wis. 
M. ©, Bullock Mfg. Co., Chicago, Ill. 
Olayton Air Compressor Works, 26 Cort. St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Guild & Garrison, Brooklyn, N. Y. 
agersoll-Sergeant Drill Co., 26 Cortlandt St., N.Y. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
New York Air Brake Co., 66 Broadway, N. Y. 
Norwalk Iron Works, South Norwalk, Conn. 
Rand Drill Co., 23 Park Place, N. Y. 
‘Sullivan Machinery Co., Chicago, Ill. 
Walker Manufacturing Co., Cleveland, Ohio. 
Anti Friction Metals. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 
Architectural Iron. 
Addyston Pipe and Steel Co., Cincinnati, Ohio. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Piysburg, Pa. 
The Continental Iron Works, Brooklyn, N. Y. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago, Il. 
Wrought Iron Bridge Co., Canton, Ohio. 
Architectural Sheet Metal Work. 
Canton Steel Roofing Co., Canton, Ohio. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Ball Nozzles. 
American Ball Nozzle Co., 837 Broadway, N. Y. 
Ballast Unloaders. 
Marion Steam Shovel Co., Marion, Ohio. 
Baths, 
Standard Manufacturing Co., Pittsburg, Pa. 
Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Belting. 
Main Belting Co., Philadelphia, Pa. 

Manhattan Rubber Mfg. Co., 64 Cortlandt St., N. Y. 
New York Belting & Packing Co., Ltd., New York. 
Belt Lacing. 

Bristol Co., Waterbury, Conn. 
Blacksmiths’ Tools. 
Buffalo Forge Co., Buffalo, N. Y. 
Blast Furnaces. 
Maryland Stee! Co., Sparrows Point, Md. 


Blowers. 
American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo, N. Y. * 
Connersville Blower Co., Connersville, Ind. 
Fraser & Chalmers, Chicago, Ill. 
B. F. Sturtevant Co., Boston, Mass. 
Boilers. 
American Well Works, Aurora, Ill. 
Atlantic Works, East Boston, Mass 
Edw. P. Allis Co., Milwaukee, Wis. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Colorado Iron Works, Denver, Colo. 
Buckeye Engine Co., Salem, Ohio. 
H. E. Collins & Co., Pittsburg, Pa 
Continental [ron Works, Brooklyn, N. Y. 
Earle C. Bacon, 26 Cortlandt %t. N. Y. 
Erie City Iron Works, Erie, Pa. 
Fraser & Chalmers, Chicago, Il. 
The Hazelton Boiler Co., 716 E. 13th St., New York. 
Heine Safety Boiler Co., St. Louis, Mo. 
Maryland Steel Co., Sparrows Point, Md. 
Mundy, J. 8. Newark, N. J. 
Pittsburg Locomotive Works, Pittsburg. Pa. 
Riter & Conley, Pittsburg, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
Stirling Co., Chieago, Ill. 
Robt. Wetherill & Co , Chester, Va. 
Boiler Fronts and Fittings. 
Reliance Gauge Co., Cleveland, Ohio. 
Riter & Conley, Pittsburg, Pa. 
Vuican Iron Works, To'edo, Ohio. 
Boiler Inspectors. 
Hartford S. B. 1. & Ins Co., Hartford, Conn. 
Boring Machines. 
Fitchburg Machine Works, Fitchburg, Mass. 
Bricks. 
Empire Fire-Proofing Co , Pittsburg, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
Pittsburg Terra Cotta Lumber Co, Pittsburg, Pa 
Bridge Builders 
Berlin Iron Bridge Co., East Berlin, Conn. 
The Continental [ron Works, Brooklyn, N. Y¥. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co , Canton, Ohio. 
Brick and Tile Machinery. 
F. D. Cummer & Son Co , Cleveland, Ohio. 
Harrington & King Perforating Co., Chicago, Ill. 
Jeffrey Mfg. Co. Columbus, Ohio. 
Building Materials. 
Berlin Iron Bridge Co., East Berlin, Conn. 
T. H. Brooks & Co , Cleveland, Ohio. 
Canton Steel Roofing Co., Canton, Ohio. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Edward Smith & Co., 45 Broadway, New York. 
Empire Fire-Proofing Co., Pittsburg, Pa. 


For Alphabetical Index to Advertisers, see page 21, 
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Gummey, McFarland & Co., Philadelphia, Pa. 
Harrison Bros & Co., Philadelphia, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
James L Foote, Slatington, Pa. 

Joseph Dixon Crucible Oo., Jersey City, N. J. 
Maryland Steel Co., Sparrows Point, Md. 

N. & G. Taylor Co., Philadelphia, Pa. 
Pittsburg Terra Cotta Lumber Co, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 

Standard Paint Co , 2 Liberty St., N. Y. 
Translucent Fabric Co., Boston, Mass. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros. Co., Chicago, Ill. 

Wrought Iron Bridge Co., Canton, Ohio. 


Cable Railways. 
Robert Poole & Son Co., Baltimore, Md. 


Cable Railway Driving Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Il. 
Robt. Wetherill & Co., Chester, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 


Cables, Electric and Submarine, 
Kastern Electric Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 


Cableways, 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 


Cables, Wire, 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 


Calcining and Drying Machines, 
F. D. Cummer & Son Co., Cleveland, Ohio, 


Caliners and Dividers. 
L. 8. Starrett, Athol, Mass. 


Cameras. 
Rochester Uptical Co., Rochester, N. Y. 


Cams and Tappets. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 

Carpenters’ Tools. 
L. 8. Starrett, Athol, Mass. 

Carriage and Wagon Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
©. B. Rogers & Co., Norwich, Co pn. 
J.A. Fay & Egan Co., Cinecinna’i, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Castings, ron and Steel. 

Addyston Pipe & Steel Co., Cincinnati, Ohio, 
E iw. P. Ais Co., Milwaukee, Wis. 
Brown & Sharpe Mfg. Co , Providence, R. I. 
Berlin Lron Bridge Co., East Berlin, Conn. 
Buffalo Forge Co., Buffalo, N. Y. 
Ohrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Il. 
Maryland Steel Co., Sparrows Point, Md. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Middletown Car Works, Middletown, Pa 
Ohio Pipe Co., Columbus, Ohio. 
Riter & Conley, Pittsburg, Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.Y. 
R. D. Wood & Co., Philadelphia, Pa. 


BUYERS’ DIRECTORY 


Chain Belting. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt Engineering Co., Philadelphia, Pa. 


Chemical Works Machinery. 
Fraser & Chalmers, Chicago, Ill. 
Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.¥ 
R. D. Wood & Co., Philadelphia, Pa. 


Chucks (All Purposes). 
Morse Twist Drill & Machine Co., New Bedford, 
Mass 


Standard Tool Co., Cleveland, Ohio. 


Clay Working Machinery. 
W. J. Clark & Co., Salem, Ohio. 
F, D. Cummer & Son Co., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Vulcan [ron Works, Toledo, Ohio. 


Closets. 
Standard Manufacturing Co., Pittsburg, Pa 


Clutches, Friction, 
J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Coal Mining Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
W A Crook & Bros, Co., Newark, N. J. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
©. W. Hunt, Co., 45 Broadway, N. Y. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N ¥. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Il. 


Concentrators and Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver Colo. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Il. 
Gates Iron Works, Chicago, II. 
Sturtevant Mill Co., Boston. Mass. 


Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 


Condensers, Surface, 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Il. 
Guild & Garrison, Brooklyn, N. Y. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Wheeler Condenser & Eng. Co., 39 Cortlandt 8t.,.N.¥ 


Consulting Engineers. 


Alton D. Adams, Worcester, Mass. 

D. Ashworth, Pittsburg, Pa. 

Wm. H. Bryan, St. Louis, Mo. 

C. M. Conradson, Madison, Wis. 

E. L. Corthell 71 Broadway, New York. 
Henry © Eddy. Chicago, IN. 

Dr. Willis E. Everette, Tacoma, Wash. 
M. Fargusson, Southport, N.C. 

C. T. Gooding, Tucson, Ariz. 

E. B. Hussey, Seattle, Wash. 

E. P Jennings, Ironwood, Wich. 
Julian Kennedy, Pittsburg, Pa. 

A. L. McRae, Austin, Texas. 

Frank Nicholson, Phoenix, Ariz. 
Pittsburg Testing Lab'y, Ltd., Pittsburg, Pa. 


For Alphabetical Index te Advertisers, see page 21. 
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BUYERS’ DIRECTORY 


Alexander Potter, New York and Pittsburg. 
C. L. Redfield, Chicago, Lil. 
Vandenbergh Lab’y of Chem. Ind., Buffalo, N. Y. 
Wm. O. Webber, Boston, Mass. 
Contractors’ Dump Cars, etc. 

Gates Iron Works. Chicago, Ill. 
Middletown Car Works, Middletown, Pa. 
Sheffield Car Cu., Three Rivers, Mich. 

Contractors’ Supplies 
Thomas Carlin’s Sons, Allegheny, Pa. 
Colorado [ron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
W. A. Crook & Bros. Co., Newark, N. J. 
Jeffrey Vtg. Co., Columbus, Ohio. 
Link-Belt Engineering Co.. Phila., Pa. 
J. 8. Mundy, Newark, N, J. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N, Y. 
Vulcan Iron Works, Toledo, Ohio. 

Conveying Machinery. 


Brown Hoisting & Conveying Mch. Co., Clevel’nd, O. 


W J. Clark & Co , Salem, Ohio. 

Fraser & Chalmers, Chicago, III. 

Frick Company, Waynesboro, Pa. 

©. W. Hunt Co., 45 Broadway, N. Y. 

Jeffrey Mfg, Co., Columbus, O. 

John A. Roebling’s Sons Co., Trenton, N. J. 

Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 

Link-Belt Engineering Co., Phila., Pa. 
Copper. 

Canadian Copper Co., Cleveland, O. 

Corrugated Iron. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Wheeling Corrugating Co., Wheeling, W. Va. 
Cranes. 

Berlin Iron Bridge Co., East Berlin, Conn. 


Brown Hoisting & Conveying Mch Co., Clevel’nd, O. 


Earle C. Bacon 26 Cortlandt St., N. Y. 

Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Middletown Car Works, Middletown, Pa. 

Wm. Sellers & Co., Philadeiphia, Pa. 

Southwark Foundry and Machine Co., Phila., Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 

R. D. Wood & Co,, Philadelphia, Pa. 


Crusher Plates. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 


Crushers, Ore, Phosphate, Rock. 
Edw. P. Allis Co., Milwaukee, Wis. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, Colo. 
Earle C, Bacon, 26 Cortlandt St., N. Y. 
F. M. Davis Iron Works, Denver, Col. 
Fraser & Chalmers, Chicago, LL. 
Gates Lron Works, Chicago, II. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Chrome Steel Works, Brooklyn, N. Y. 
Sturtevant Mill Co., Boston. Mass. 
Diamond Drills, 

M C. Bullock Mfg. Co., Chicago, Il. 
Fraser & Chalmers, Chicago Ill. 
Ingersoli-Sergeant Drill Co., 26 ‘ortilandt St., N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Rand Drill Co., 23 Park Place, N. Y. 

Dies and Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Steel. 
Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. ¥- 


Drawing Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St., N. ¥. 
Queen & Co., Philadelphia, Pa. 
L. 8, Starrett, Athol, Mass. 


Dredging Machines. 
W. J. Clark & Co., Salem, Ohio. 
J. 8. Mundy, Newark, N. J. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point. Md. 
New York Dredging Co., 61 Park Row, N. Y. 
Robert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and Coal, 
M. C, Bullock Mfg. Co., Chicago, Ill. 
Fraser & Chalmers, Chicago, 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥_ 
Jeffrey Mfg. Co., Columbus, Ohio. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co.,Chicago, Ill. 


Drilling Machines. 
Buffalo Forge Co., Buffalo, N. Y. 
Fitchburg Machine Works, Fitchburg, Mass. 
Davis & Egan Machine Tool Co,, Cincinnati, Ohto. 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥-. 
Niles Too! Works, Hamilton, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 


Drop Presses, 
Toledo Machine & Too! Co., Toledo, Ohio- 
Walker Manufacturing Co., Cleveland, Ohio. 


Drying and Calcining Machines. 
American Blower Co., Detroit, Mich. 
Colorado Iron Works, Denver, Colo. 

F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, II. 
Maryland Steel Co , Sparrows Point, Md. 


Dynamos. 
H. B Coho & Co., 203 Broadway, New Vork. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort Wayne, Ind, 
Gates Electric Mfg. Co, Chicago, Ill. 
Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 
J. H. McEwen Mfg. Co., Dey St, N. Y. 
Thresher Electric Co., Dayton, O. 
Triumph Electric Co., Cincinnati, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 


Electrical Machinery and Supplies. 


Bristol Co., Waterbury, Conn. 

H. B. Coho & Co., 203 Broadway, New York. 

Eday Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort Wayue, Ind. 
Gates Electric Mfg. Co., Chieago, Ill. 

Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 

J. H. McEwen Mfg. Co., Dey St., N. Y. 

Morris, Tasker & Co., Philadelphia, Pa. 

Queen & Co., Inc., Philadelphia, Pa. 


For Alphabetical Index to Advertisements, see page 21. 
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Thresher Electric Co., Dayton, O. 

Triumph Electric Co., Cincinnati, Ohio. 

Onited Electric Telephone Co., Chicago, 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Weston Electrical Instrument Co., Newark, N. J. 


Electric Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Jeffrey Mfg. Co.. Columbus, Ohto. 
HW K. Porter & Co., Pittsburg, Pa. 


Electroplating and Electrotyping Machines. 
€ddy Electric Manufacturing Co., Windsor, Conn. 
flanson & Van Winkle Co., Newark, N. J. 


Elevator Buckets. 
w.J. Clark & Co., Salem, Ohio. 


Elevator Guards and Screens. 
Garrington & King Perforating Co,, Chicago, Ill. 
Emery Wheels. 
Manhattan Rubber Mfg Co., 64Cortlandt St., N. ¥. 
New York Belting & Packing Co., Ltd., New York. 


Emery Wheel Machinery 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 


Engineering Instruments 
Theo Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, NY. 
Keuffel & Esser Co., 127 Fulton St.. N.Y. 
Queen & Co., Inc., Philadelphia, Pa 


Engines, Blowing. 
Edw. P. AllisCo., Milwaukee, Wis. 
fraser & Chalmers, Chicago, Il. 
Southwark Foundry and Machine Co,, Phila., Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 


Engine Governors, 
J, H. McEwen Mfg. Co., Dey St., N. Y. 


Engines, Gas, Gasoline, and Petroleum. 

Otto Gas Engine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis. 

Engines, Marine. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, Il. 
Maryland Steel Co., Sparrows Point, Md. 

Engines, Stationary. 
American Well Works, Aurora, Ill. 
Edw. P. Allis Co., Milwaukee, Wis. 
Ball & Wood Co., 15 Cortlandt St., New York. 
Buckeye Engine Co., Salem, Ohio. 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co., Chicago, Il. 
Colorado Iron Works, Denver, Colo. 
Frie City Iron Works, Erie, Pa. 
fraser & Chalmers, Chicago, 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, Ohio. 
J. H. McEwen Mfg Co., Dey St.. 
Maryland Steel Co., Sparrows Point. Md. 
Southwark Foundry and Machine Co., Phila., Pa. 
Stearns Manufacturing Co., Erie, Pa. 
8. F. Sturtevant Co., Boston, Mass. 
‘Westinghouse Machine Co., Pittsburg, Pa. 
‘Webster, Camp & Lane Machine Co., Akron, Ohio. 
Robert Wetherill & Co., Chester, Pa. 
Evaporators. 

Wheeler Condenser & Eng.Co ,39 Cortlandt 8t.,N.Y 


Excavators. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
New York Dredging Co., 61 Park Row, New York. 
Vulcan Iron Works, Toledo, Ohio. 
Expansion Tanks. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Extensible Sewer Brace. 
Dunn Mfg. Co., Ltd., Pittsburg, Pa. 
Fans, Ventilating. 

Buffalo Forge Co., Buffalo, N. Y. 
M. ©, Bullock Mfg. Co., Chicago, Ill. 
Fraser & Chalmers, Chicago, Il. 

Feed-Water Heaters. 
Edw. P. Allis Co., Milwaukee, Wis. 
Goubert Mfz. Co., 14 Church 8t., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
National Pipe Bending Co., New Haven, Conn. 
Robt. Wetherill & Co., Chester, Pa. 
Wheeler Condenser & Eng Co., 39 Cortlandt 8t.,N.Y. 

Fertilizer Machinery. 
Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co., Columbus, Ohio, 
Robert Poole & Son Co., Baltimore, Md 

Files, 
Nicholson File Co., Providence, R., I, 
Filters. 


Continental Filter Co., 44 Wall St., N. Y. 
Wheeler Condenser & Eng. Co.,39 Cortlandt St.,N.Y,. 


Fire Department Equipment. 
American Ball Nozzle Co., 837 Broadway, N. Y.. 
Flexible Shafts. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co,, Binghamton, N. Y. 
Floor and Sidewalk Lights, 
T. H. Brooks & Co., Cleveland, Ohio. 
Flour Mill Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Dayton Globe [ron Works Co., Dayton, Ohio. 
Robert Poole & Son Co., Baltimore, Md. 
Fly Wheels. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill, 
Robert Poole & Son Co.. Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Foot and Hand Presses. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
Forgings. 
Middletown Car Works, Middletown, Pa. 
Toledo Machine & Tool Co , Toledo, Ohio. 
Furnace Builders. 
Fraser & Chalmers, Chicago, Ill, 
Jullan Kennedy, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
Furniture, Office. 
The Globe Co , Cincinnati, Ohio. 


For Alphabetical Index to Advertisers, see page 21. 
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Furniture and Chair Machinery. 
J.A. Fay & Egan Co., Cincinnati, Ohio. 
CO. B. Rogers & Co., Norwich, Conn. 


Gages, Pressure, Steam, Water, etc. 
Bristol Co., Waterbury, Conn. 
Crane Company, Chicago, Ill. 
The Fairbanks Co., New York. 
Hohmann & Maurer Mfg, Co., Brooklyn, N. Y¥. 


Gas Works Machinery. 
Oontinental [ron Works, Brooklyn, N. Y. 
&. D. Wood & Co., Philadelphia, Pa. 


Gaskets, Copper. 
©. 8. Mineral Wool Co., 2 Cortlandt St., N. Y. 


Gate Valves. 
Ohapman Valve Mfg. Co., Indian Orchard, Mass. 
Continental [ron Works, Brooklyn, N. Y. 
Crane Company, Chicago, III. 
Jenkins Brothers, 71 John St., N. Y. 
The Fairbanks Co., New York. 


Gear Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Cleveland, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 


Gearing. 
Edw. P. Allis Co., Milwaukee, Wis. 
Brown & Sharpe Mfg. Co., Providence, R, I. 
Dayton Globe [ron Works Co., Dayton, Onto. 
New Process Rawhide Co., Syracuse, N. Y. 
Robert Poole & Son Co., Baltimore, Md. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 


Girders. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 


Grain Elevator Machinery. 
Kdw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt Engineering Co., Phila., Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio, 


Grates, 
Vulcan Iron Works, Toledo, Ohio. 


Grinding and Polishing Machinery. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Charlies H. Besly & Co., Chicago, Il. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Standard Tool Co., Cleveland, Ohlo. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Stow Manufacturing Co., Binghamton, N. Y, 


Grips, Cable Railways. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill & Co., Chester, Pa. 
Hand Cars, 
Sheffield Car Co., Three Rivers, Mich. 
Hangers. 
SEE PULLEYS, ETO. 


Heating and Ventilating Apparatus, 


Americat Blower Co., Detroit, Mich. 
Ruffalo Forge Co., Buffalo. N. Y. 
Coxnersville Blower ( o., Connersville, Ind. 
B. F. Sturtevant Co., Boston, Mass, 


Heaters, Steam and Hot Water. 


American Boiler Co., Chicago, Ill. 
Gorton & Lidgerwood Co., 96 Liberty St., N. Y¥. 
H. B. Smith Co., 137 Center St., N. Y. 
New York Central Iron Works Co., Geneva, N. Y. 
J. F. Pease Furnace Co., Syracuse, N. Y. 
8. Wilks Mfg. Co,, Chicago, Il. 
Hoisting Engines and Machinery. 
Edw. P. Allis Co., Milwaukee, Wis 
Brown Hoisting & Conveying Mech. Co., Clevel’nd,O, 
M. C. Bullock Mfg. Co., Chicago, I. 
John F. Byers Machine Co., Ravenna, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Colorado Lron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. ¥ 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y¥. 
W. A. Crook & Bros. Co., Newark, N. J. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Middletown Car Works, Middletown, Pa 
Moore Mfg. & Foundry Co., Milwaukee, Wis. 
J. 8. Mundy, Newark, N. J. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton Iron Co., Trenton. N. J. 
Walker Manufacturing Co., Cleveland, Ohio. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Hod Hoisting Machinery. 
Lidgerwood Mfr. Co., #6 Liberty 3t., N. Y. 
‘low Bricks. 
Empire Fire-Prooun, Pittsburg, Pa, 
Henry Maurer & Son, 420 E. 23d St., New York, 
Pittsburg Terra Cotta Lumber Co., Pittsburg,Pa. 
Hydraulic Machinery. 
Fraser & Chalmers, Chicago, I. 
Maryland Steel Co , Sparrows Point, Md. 
Walker Manufacturing Co., Cleveland, Oblo. 
R. D. Wood & Co., Philadelphia, Pa. 
Ice-Making Machinery. 
Frick Company, Waynesboro, Pa. 
Indicators, Steam-Engine. 
Queen & Co., Inc., Philadelphia, Pa. 
Injectors, 
American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Wm. Sellers & Co., Philadelphia, Pa. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Industrial Railways. 
O. W. Hunt Co., 45 Broadway, N. Y. 
Insulated Wire. 
W. R. Brixey, 203 Broadway. N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. ¥. 
Insulating Paper. 
Standard Paint Co., 2 Liberty St., N. Y¥. 


For Alphabetical Index to Advertisers, see page 21. 
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Joists, Iron and Steel. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Kyanizing. 
Otis Allen & Son, Lowell, Mass. 
Lamps, Electric. 


Fort Wayne Electric Corporation, Fort Wayne,Ind. 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Lathes, 
Bradford Mill Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Fitchburg, Mass. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Davis & Egan Machine Tool Co., Cincinnat!, Ohio. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Too! Works, Hamilton, Ohio. 


Prentiss Tool and Supply Co., 115 Liberty St., N.Y. 


Wm. Sellers & Co., Philadelphia, Pa. 
The Wiikinson Co., Chicago, 
The Wright Co., Lowell, Mass. 

Lead Corroders, 
Harrison Bros. & Co., Philadelphia, Pa. 


Locomotives. 

Baldwin Locomotive Works, Philadelphia, Pa. 
Pittsburg Locomotive Works Pittsburg, Pa. 
H. K Porter & Co., Pittsburg, Pa. 
Thomas Carliu’s Sons, Allegheny, Pa, 

Locomotive Brakes. 
Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co., 66 Broadway. N. Y. 


Lubricants 
Jos. Dixon Crucible Co., Jersey City, N. J. 


Lubricators. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Lumber and Shingles. 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 


Machine Screws, etc, 
Worcester Machine Screw Co., Worcester, Mass. 


Machine Tools and Supplies. 


Armstrong Bros. Tool Co., Chieago, Il. 

Bradford Mill Co., Clocinnati, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Charlies H. Besly & (o,, Chicago Ill. 

Cleveland Twist Drill Co., Cleveland, Ohio. 
Fitchburg Machine Works, Fit hburg, Mass. 
Ingersoll Milling Machine (o.. Rockford, IIL. 
Jones & Lamson Mch. Co.. Springfield, Vt 

Davis & Egan Machine Tool Co., Cincinnati, Ohio. 
Long & Allstatter Co., Hamilton, Ohio 

Manning, Maxwell & Moore, !11 Liberty St., N. Y. 


Morse Twist Drill & Mach. Co., New Bedfora, Mass. 


Niles Tool Works. Hamilton, Ohio. 

Prentiss Tool and Supply Co., 115 Liberty St., N. V 
Robert Poole & Son Co., Baltimore, Md. 

Q. & C. Co., Chicago, Il. 

CG. B. Rogers & Co., Norwich, Conn. 

Wm. Sellers & Co., Philadelphia, Pa. 

Standard Tool Co., Cleveland, Ohio, 

L. 8. Starrett, Athol, Mass. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Stow Manufacturing Co., Binghamton, N, Y. 
Toledo Machine & Tool Co., Toledo, Ohio, 


Walker Manufacturing Co., Cleveland, Ohia 
The Wilkinson Co , Chicago, Ill. 
The Wright Co., Lowell, Mass. 


Marine Machinery. 


W. A. Crook & Bros Co., Newark, N. J. 
Marine Iron Works, Chicago, III. 


Mathematical Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Keuffel & Esser Co., 127 Fulton St., N. Y. 
Queen & Co., Inc. Philadelphia, Pa. 
L. 8S. Starrett, Athol, Mass. 


Merchant Steel. 
Wm. Jessop & Sons, Limited. 91 John St., N. ¥. 


Metal Punching and Shearing. 
Harrington & King Perforating Co,, Chicago, TL 


Metallurgical Supplies. 
Colorado Iron Works, Denver, Colo. 


Meters, Electric. 
Fort Wayne Electric Corporation, Fort Wayne,In@. 
Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 


Milling Machines. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Ingersoll Milling Machine Co.. Rockford, Ill. 
Davis & Egan Machine Tool Co., Cincinnati, Obie. 


Mine Cars 

Colorado Iron Works, Denver, Colo. 

Mining Machinery 
Bradley Pulverizer Co., Boston, Mass, 
M. C. Bullock Co., Chicago, 
Chrome Steel Works, Brooklyn, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
Colorado [ron Works, Denver, Colo. 
W. A. Crook & Bros. Co., Newark, N. J. 
A. 8. Cameron Steam Pump Works, E. 23 N. ¥- 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Il. 
Gates Iron Works, Chicago, [1l. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. 
Jeffery Mfz. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. ¥. 
J. 8. Mundy, Newark, N. J. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton Iron Co., Trenton, N. J. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 

Mining Screens. 

Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Il. 
Harrington & King Perforating Co., Chicago, Il. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Motors, Electric. 
H, B. Coho & Co., 203 Broadway New York. 
Eddy Electric Manufacturing Co., Windsor, Conn, 
Fort Wayne Electric Corp >ration, Fort Wayne, Ind. 
Gates Electric Mfg. Co , Chicaco, Il. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Thresher Electric Co., Dayton, 0. 
Triumph Electric Co., Cincinnati, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


For Alphabetical Index to Advertisers, see page 21. 
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Nickel. 
Canadian Copper Co., Cleveland, O. 
Nut Locks. 

Eureka Nut Lock Co., Pittsburg, Pa. 

Oil Cups 
Sherwood Mfg. Co., Buffalo, N. Y. 

Ore Roasting Machinery, 
Colorado Iron Works, Denver, Colo. 
F. D. Cummer& Son Co., Cleveland, Obto. 
Ornamental Work, 

Winslow Bros. Co., Chicago, Ill. 

Packing 
The Fairbanks Co., New Vork. 
H me Rubber Co., Trenton, N. J. 
Jenkins Brothers, 71 Jobn St., N. Y. 


Manhattan Rubber Mfg. Co.,64Cortlandt St., N. Y. 
New York Belting & Packing Co., Ltd., New York. 


Sherwood Mfg. Co., Buffalo, N. Y. 


Paints. 
Detroit Graphite Mfg. ‘’o., Detroit, Mich. 
Edward Smith & ‘'o.,45 Broadway, New York. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Harrison Bros. & Co., Philadelphia, Pa. 
Standard Paint Co., 2 Liberty St., N, Y. 


Paper Mill Machinery. 
D syton Globe Iron Works, Dayton, Ohio. 
J offrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
R »bt. Wetherill & Co., Chester, Pa. 


Penstocks. 
Atlantic Works, East Boston, Mass. 
Perforated Metals (All Kinds) 
Fraser & Chalmers, Chicago, III. 
Harrington & King Perforating Co., Chicago, Ill. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa, 


Photographic Supplies. 
Queen & Co., Inc., Philadelphia, Pa. 
R chester Optical Co., Rochester, N. Y. 


Pipe, Cast Iron. 
Aidyston Pipe & Steel Co., Cincinnati, Ohio. 
Jeanesville [rou Works, Jeanesville, Pa. 
Charles Millar & Son, Utica, New York. 
McNeal Pipe avd Foundry Co., Burlington, N. J. 
Ohio Pipe Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
RB. D. Wood & Co., Philadeiphia, Pa. 

Pipe, Coils and Bends. 

National Pipe Bending Co., New Haven, Conn. 

Pipe Coverings. 
Michigan Pipe Co., Bay City, Mieh. 


New York Fireproof Covering Co., 42 Cortlandt St., 


N. Y. 

Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Bridgeport, Conn. 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 

Pipe, Sewer. 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co , Akron, Ohio. 
Pipe, Wrought Iron, Line and Drive. 
Crane Company, Chicago, Tl. 
Morris, Tasker & Co., Philadelphia, Pa. 


Planing Mill Machinery. 
J. A. Fay & Egan Co, Cincinnati, Ohio. 
O. B. Rogers & Co., Norwich, Conn. 
Plating Materials. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Hanson & Van Winkle Co., Newark, N. J. 


Portable Railways. 
0, W. Hunt Co., 45 Broadway, N. Y. 


Power Punches and Shears, 
Long & Allistatter Co., Hamilton, Ohio. 
Toledo Machine & Tool (o., Toledo, Obio. 
Walker Manufacturing Co., Cleveland, Ohie. 


Preservation of Lumber. 
Otis Allen & Son, Lowell, Mass. 


Presses, Hydraulic, 
Maryland Steel Co., Sparrows Point, Md 
Niles Tool Works, Hamilton, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 


Pressure Regulators. 
The Fairbanks Co , New York. 
Van Auken Steam Speci.|ity Co.. Chicago, Ill. 


Prospecting Drills. 
M. ©. Bullock Mfg. Co., Chicago, Il. 
Sullivan Machinery Co., Chicago, Ill. 


Pulley Lathes, 
Fitchburg Machine Works, Fitchburg, Mass. 


Pulleys, Shafting and Hangers. 
Edw. P. Allis Co., Milwaukee, Wis. 
Dayton Globe [ron Works, Dayton, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Kaltimore, Md. 
Wm. Sellers & Co., Philadelphia, Pa. 
Robt. Wetherill & Co., Chester, Penn. 
Walker Manufacturing Co., Cleveland, Obie. 


Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Irn n Works, Denver, Colo. 
Fraser & Chalmers, Chicago, Ill. 
Pumps and Pumping Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, Iil. 


A. 8. Cameron Steam Pump Works, E. 23d St., N, ¥ 


Colorado tron Works, Denver, Colo. 
Connersville Blower Co , Connersville, Ind. 
Cook Well Co., St. Laut-, Mo. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Deane Steam Pump Co., Holyoke, Mass. 
Fraser & Chalmers, Chicago, Ill. 

Guild & Garrison, Brovklyn, N. Y. 


Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥, 


Jeanesville [ron Works, Jeanesville, Pa. 
John H. McGowan Co., Cincinnati, Ohio. 
New York Air Brake (o.. 66 Broadway, N. Y. 


Pulsometer Steam Pump (o., 120 Liberty St., N. ¥. 


Southwark Foundry & Machine Co., Phila., Pa. 
Stillwell-Bierce & Smith-Vaile Co., Dayton, Ohio, 
Walker Manufacturing Co., Cleveland, Obto. 


Webster, Camp & Lane Machine Co., Akron, Ohio. 


R. D Wood & Co., Philadelphia, Pa. 
Quarrying Machinery. 
M. G. Bullock Mfg. Co., Chicago, Ill. 


A. 8. Cameron Steam Pump Works, E. 23d St., N. ¥. 


Cooper, Hewitt & Co., 17 Burling Slip, N. V. 


For Alphabetical Index to Advertisers, see page 21. 
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Earle ©. Bacon, 26 Cortiandt St.. N. Y. 

Fraser & Chalmers, Chicago, II. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. ¥, 
J. 8. Mundy, Newark, N. J. 

Rand Drill Co., 23 Park Place, N. Y. 

Sullivan Machinery Co., Chicago, Ml. 

Trenton Iron Co., Trenton, N. J. 


Radiator Screens. 
Harrington & King Perforating Co., Chicago, Ml. 


Radiators, 
Crane Company, Chicago, Il. 
H. B. Smith Co., 137 Center St., N. Y. 


Railroad Ditchers. 
Jeffrey Mfg. Co., Cleveland, O. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 
Vulcan Iron Works, Toledo, Ohio, 


Railroad Ties (All Kinds), 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 


Railway Car Brakes, 
Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co.,66 Broadway, N. Y. 


Railway Feed Wires, 
The Okonite Co., Limited, 13 Park Row, N. ¥. 


Railway Shop Machinery, 


Armstrong Mfg. Co., Bridgeport, Conn. 

Bradford Mill Co., Cincinnati, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Fitchburg Machine Works, Fitchburg, Mass. 

J. A. kay & Egan Co., Cincinnati, Ohio. 

Ingersoll Milling Machine Co., Rockford, Ill. 

Davis & Egan Machine Tool Co., Cincinnati, Ohio. 

Leng & Allstatter Co., Cincinnati, Ohio. 

Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Niles Too! Works, Hamilton, Ohio. 

Q. & C. Co., Chicago, Ml. 

O. B. Rogers & Oo., Norwich, Conn. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 

Stow Manufacturing Co., Binghamton, N. Y. 

The Wright Co., Lowell, Mass. 

Toledo Machine & Too! Co., Toledo, Ohio. 

Walker Manufacturing Co.,Cleveland, Ohio, 
Railway Specialties. 

Eureka Nut Lock Co., Pittsburg, Pa. 

Harrington & King Perforating Co., Chicago, Il, 

Iron City Tool Works, Ltd., Pittsburg, Pa. 

Middletown Car Works, Middletown, Pa. 

New York Air Brake Co., 66 Broadway, N. Y. 

H, K. Porter & Co., Pittsburg, Pa. 

Sheffield Car Co., Three Rivers, Mich. 

Westinghouse Air Brake Co., Pittsburg, Pa. 


Railways, Portable, 
0. W. Hunt Co., 45 Broadway, N. Y. 


Railway Supplies. 
Oarlisle Mfg. Co., Carlisle, Pa. 
Sheffield Car Co., Three Rivers, Mich. 


Railway Track Tools. 
Iron City Tool Works, LAd., Pittsburg, Pa. 


Range Boilers, 
Hepe, Koven & Co., 18 Spruce St., N. Y. 


Rewhide Pinions, 
New Process Rawhide Co., Syracuse, N.,¥ 


Red Lead. 
Harrison:Bros. & Co., Philadelphia, Pa. 


Reducing Valves, 
Ross Valve Co., Troy, N. Y. 
Van Auken Steam Specialty Co., Chicago,” Ill. 


Refrigerating Machinery. 
Frick Company, Waynesboro, Pa, 


Road-Making Machinery. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Harrisburgh F’d’y & Machine W’ks, Harrisburg,Pa. 
0. 8. Kelly Co., Springfield, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Road Rollers. 
Addyston Pipe & Steel Co., Cincinnati Ohto. 
Harrisburgh F’d’y & Machine W’ks,Harrisburg,Pa. 
0. 8. Kelly Co., Springfield, Ohio. 


Rock Breakers, 
Edw. P. Allis Co., Milwaukee, Wis. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado lron Works, Denver, Colo. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Il. 
Gates Iron Works, Chicago, Ill. 


Rock Drills. 
M. ©. Bullock Mfg. Co., Chicago, Ill. 
Clayton Air Compressor Works,26 Cortiandt St.,.N.¥ 
Fraser & Chalmers, Chicago, Il. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Rand Drill Co., 23 Park Place, N Y. 
Sullivan Machinery Co., Chicago, Ml. 


Rolling Mill Machinery. 


Long & Allstatter Co., Hamilton, Ohio. 

Maryland Steel Co., Sparrows Point, Md, 

Robert Poole & Son Co., Baltimore, Md. 

Walker Manufacturing Co., Cleveland, Ohio, 
Roofing. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Canton Steel Roofing Co., Canton, Ohio. 

James L. Foote, Slatington. Pa. 

Gummey, McFarland & Co., Philadelphia, Pa. 

N. & G. Taylor Co., Philadelphia, Pa. 

Riter & Conley, Pittsburg, Pa. 

Standard Paint Co., 2 Liberty St., N. Y. 

Translucent Fabric (o., Boston, Mass. 

Warren Chemical and Mfg. Co., 27 Fulton St., N. Y. 

Wheeling Corrugating Co , Wheeling, W. Va. 


Roofs, fron, Truss. 


Continental Iron Works, Brooklyn, N. Y. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Maryland Steel Co , Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 

Wrought Iron Bridge Co , Canton, Ohio. 


Rope Transmission. 


Fraser & Chalmers, Chicago, Ill, 

CO. W. Hunt Co., 45 Broadway, N. Y. 

Jeffrey Mfg, Co., Columbus, Ohio. 

Link-Belt Engineering Co., Nicetown, Phila Pa., 


For Alphabetical Indem to Advertisers, see page 21, 
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Rubber Goods. 
Boston Belting Co., Boston, Mass. 
Homwe Rubber Co., Trenton, N. J. ‘ 
Manhattan Rubber Mfg. Co.,64 Cortlandt St., N. ¥. 
N. J. Car Spring & Rubber Co., Jersey City, N. J. 
Jenkins Brothers, 71 Johu St., N. Y. 
New York Belting & Packing Co., Ltd., New York. 
Spinney, Virtue & Co., Lynn, Mass. 


Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 


Schools, 
Cheltenham Academy, Vgontz, Pa. 


Screens, Mining. 
Fraser & Chalmers, Chicago, Il. 
Harrington & King Perforating Co Chicago, Il. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Screen Plates, Punched. 
Harrington & King Perforating Co., Chicago, Ml. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Screw Machines. 


Bignall & Keeler Mfg. Co., St. Louis, Mo. 

Jones & Lamson Mech. Co., Springfield. Vt. 

Davis & Egan Machine Tool Co, Cincinnati, Ohio, 
Niles Tool Works, Hamilton, Ohio. 


Sectional Coverings. 
New York Fireproof Covering Co., 42 Cortlandt St., 
> 


Separators, Coal and Ore. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Il. 
Separators, Steam, 
Goubert Mfg. Co., 14 Church St., N. Y. 


Sewer Pipe. 


Charles Millar & Son, Utica, New York, 
Union Sewer Pipe Co., Akron, Ohio, 


Shafting. 
SEE PULLEYS, ETO. 


Sheet Metals. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Sheet Metal Working Machinery, 
Toledo Machine & Tool Co., Toledo, Ohio. 


Shoes and Dies. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, 


Skylights. 
Canton Steel Roofing Co., Canton, Ohio. 
Translucent Fabric Co., Boston, Mass. 


Slate. 

James L. Foote, Slatington, Pa. 

Smokestacks. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 

Spark Guards, Perforated. 

Harrington & King Perforating Co., Chicago, 


Standpipes. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 


Steam and Gas Fitters Tools. 
Crane Company, Chicago, Ill. 


Steam Regulating Appliances, 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
The Fairbanks Co., New York. 

Penberthy Injector Co., Detroit, Mich. 
Jenkins Brothers, 71 John St., N.Y. 
Lunkenheimer Co., Cincinnati, Ohio. 
Reliance Gauge Co., Cleveland, Ohio. 

Ross Valve Co., Troy, N. Y. 

Sherwood Mfg. Co., Buffalo, N. Y. 

Van Auken Steam Specialty Co., Chicago, Ill. 


Steamships and Tow Boats, 
Atlantic Works, East Boston, Mass. 


Steam Shovels. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Steam Traps. 

Buffalo Forge Co., Buffalo, N. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. ve 


Van Auken Steam Specialty Co., Chicago,.Ill. 


Steel Importers. 
Wm. Jessop & Sons, Ltd., 91 John St., N. Y. 


- 


Stee! Manufacturers, 


Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Ltd.,91 John St., N. Y¥. 


Structural Iron Work, 
Continental Iron Works, Brooklyn, N. Y. 
Berlin Lron Bridge Co., East Berlin, Conn, 
Maryland Steel Co., Sparrows Point, Md, 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 


Surveying Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Keuffel & Esser Co., 127 Fulton St., N. 
Queen & Co., Inc , Philadelphia, Pa. 


Tanks, Iron. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y- 
Continental [ron Works, Brooklyn, N. 
Fraser & Chalmers, Chicago, Ill. 
Maryland Steel Co., Sparrows Point, Md. 
Pittsburg Locomotive Works, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
8. Wilks Mfg. Co., Chicago, Ill. 


Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich. 


Telegraph Wires and Cables 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co., Trenton, N. J- 
The Okonite Co., Ltd., 13 Park Row, N. Y. 
Telephones. 
United Electric Telephone Co., New York. 


Testing Machinery. 
Wm. Sellers & Co., Philadelphia, Pa. 


For Alphabetical Index to Advertisers, see page 21. 
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BUYERS’ DIRECTORY 


Thermometers. 


Bristol Co., Waterbury, Conn. 
Queen & Co., Inc., Philadelphia, Pa. 

Tin. 
Gummey, McFarland & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Philadeiphia, Pa. 
Wheeling Corrugating Co., Wheeling, W. Va. 


Tin Plate Rolling Machinery. 
Robert Poole & Son Co., Baltimore, Md. 
Tramways. 
®raser & Chalmers, Chicago, IN. 


CO. W. Hunt Co., 45 Broadway, N. Y. 

‘Walker Manufacturing Co., Cleveland, Ohio. 
Tramways, Wire Rope. 

Cooper, Hewitt & Co., 17 Burling Slip, N. ¥. 

fraser & Chalmers, Chicago, Ill, 

Trenton [ron Co., Trenton, N. J. 

©. W. Hunt Co.,45 Broadway N. Y. 


Transmission Machinery. 
Fraser & Chalmers, Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill Co., Chester, Pa. 
©. W. Hunt Co., 45 Broadway, N. Y. 


Tube Scrapers. 

Sherwood Mfg. Co., Buffalo, N. Y. 
Turbines. 

Dayton Globe Iron Works, Dayton, Ohio, 
Fraser & Chalmers, Chicago, Ill. 
Robert Poole & Son Co., Baltimore, Md, 
8. Morgan Smith, York, Pa. 
R. D. Wood, & Co., Philadelphia, Pa. 


Turn Tables. 
Wm. Sellers& Co., Philadelphia, Pa. 

Twist Drills. 
Standard Tool Co., Cleveland, Ohio. 


Cleveland Twist Drill Co., Cleveland, Ohto. 
Morse Twist Drill & Men. Co., New Bedford, Mass, 


Vacuum Pumps, 


A. 8. Cameron, Steam Pump Works, E. 23d St., N. ¥. 

Clayton Air Compressor Works, 26 Cortlandt 8t., 
Us 

Deane Steam Pump Co., Holyoke, Mass, 

Valves, Gas, Steam, and Water. 
Chapman Valve Mfg. Co., Indian Orehard, Mass, 
Crane Company, Chicage, Ill. 

The Fairbanks ('o., New York. 

Home Rubber Co., Trenton, N. J. 

Jeanesville [ron Works, Jeanesville, Pa. 
Jenkins Brothers, 71 John St., N.Y. 
Lunkenheimer Co., Cincinnati, Ohio. 

Ross Valve Co., Troy, N. Y. 

Sherwood Mfg. Co., Buffalo, N. Y. 

Van Auken Steam Specialty Co., Chicago, Ll, 


Ventilating Appliances. 
American Blower Co,, Detroit, Mich. 


Buffalo Forge Co., Buffalo, N. ¥. 
M. ©. Ballock Mfg. Co , Chicago, II. 
Connersville Blower Co., Connersville, Ind. 
Fraser & Chalmers, Chieago, IIL. 
B. F. Sturtevant Co., Boston, Mass. 

Vises. 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 


Voltmeters. 
Fort Wayne Electric Corporation, Fort Wayne,Ind. 
Weston Electrical Ins. Co., Newark, N. J. 


Water Works Supplies. 
American Well Works, Aurora, Il 
Charles Millar & Son, Utica, New York. 
Cook Weill Co.,8t. Louis, Mo. 
The Fairbanks Co., New York. 
McNeal Pipe and Foundry Co., Burlington, N. J. 


Water Wheels. 
Dayton Globe Iron Works, Dayton, Ohio. 
Fraser & Chalmers, Chicago, LL. 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa. 
R. D. Wood & Co., Philadelphia, Pa. 


Well Sinking Machinery. 
American Well Works, Aurora, II. 
Cook Well Co., St. Louis, Mo. 
White Lead. 
Harrison Bros. & Co , Philadelphia, Pa. 


Window Guards (Jail Work.) 
Harrington & King Perforating Co., Chicago, Ill. 


Wire. 
Charles H. Besly & Co., Chicago, II. 
Phospbor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Cloth. 
Fraser & Chalmers, Chicago, Il. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 


Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa 
Trenton [ron Co., Trenton, N. J. 


Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. ' 


Wood-Working Machinery 
J. A, Fay & Egan Co., Cincinnati, Ohio. 
CG. B. Rogers & Co., Norwich, Conn. 
Stow Flexible Shaft Co., Ltd.. Philadelphia, Pa 
The Wilkinson Co., Chicago, Il. 


Wrecking Cars, 


Marton Steam Shovel Co., Marion, Ohio 
Middletown Car Works, Middietown, Pa. 


Yachts, Steam 
Atlantic Works, East Boston, Mass. 
Marine [ron Works, Chicago, Ill. 
Zinc White. 
HarrisonBros, & Co., Philadelphia, Pa. 


For Alphabetical Index to Advertisers, see page 21. 
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MISCELLANEOUS 


NEW YORK DREDGING 


ENGINEERS AND CONTRACTORS. 


a 
Hydraulic Dredge discharging through 5,700 Ft. Pipe. Will dig and put ashore any material, Rock excepted. L. 
2 INCORPORATED UNDER LAWS OF NEW YORK, AY 


GEO. W. CATT, M, Am, Soc, C, 
President and Engineer, 
Oo. L, WILLIAMS, Secretary and Treasurer, 


SPECIALTIES: 
Machinery for Economical Excavation of Canals, £ 
For Dredging, For Reclamation of Low Lands. ; 
CORRESPONDENCE SOLICITED, 


Patent Canal Excavator. — 
Machines at work, Norfolk, Va. 


Galveston, Tex., and Oakland, Cal. WORLD BUILDING, New York, N. Y. 


PATENTS 
OSCAR A. MICHEL & CO., 


SOLICITORS OF AMERICAN AND FOREIGN PATENTS, 
Caveats, Designs, Trade-Marks, Labels, and Copy- 

rights, Preliminary Examinations, and Validity a 

es, Experts and Attorneys in Patent Causes before U.S. 

Courts Representative at Washington 

World B’ld’g, New York, N. Y. 
Correspondents all over the World, Send for 16 

page Book relating to Patents, FREE, 


WANTED-——AN IDEA Who can think 

e of some simple 

thing to patent? Protect your ideas; the | bring 

ou wealth. Write JOHN WEDDERBURN co., 

atent Attorneys, Washington, D. C., for their $1800 
prize offer. 

devoted exclusively tothe Rubber Trade, | - 


Few people realize the wealth, the rapid growth, ana 
the vast extent of the rubber industry of the United 
States. The value of its annual product is measured by 
millions of dollars, it empluys thousands of skilled work- 
men, and, already one of the most important industries in 
the country, under the stimulus of free raw material it is ‘é | he index to current engineering 
growing with a rapidity which is unequaled by any other | ; . 
branch of manufacture. 

[t offers one of the richest markets in the country for 
everything that enters into .improved engine-room i. ” 
equipment, because prosperity in the business depends ENGINEERING MAGAZINE for me. 
on of the steam plant. 

NDIA RUBBER ORLD is the one and only medium 
through which the whole trade, domestic an foreign, WALTER WA rSON, Salem, Virginia. 
can be reached, and for that reason the paper is classed 
by those who have used # as one of the best advertising 
enediums in the country. Sample copy, testimonials and 
‘terms on application. 


The India Rubber Publishing Co. | 


Times Buitoinc, New Yorn, U. S A, 


SUBSCRIPTION $3 A YEAR. 


The only publication in the United States 


literature is the important feature of THE 


Please mention The Engineering Magazine when you write. 
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THE BRISTOL COM PANY, | 


WATERBURY, CONN. 


MANUFACTURERS OF 


BRISTOLS RECORDING INSTRUMENTS 
Pressure Gauges, Vacaum Gauges, Thermometers, Ampere Meters, Volt Meters 
and Watt Meters. Makecontinuous Records Day and Night. Fully Guaranteed. 

New YORK BRANCH, 121 LIBERTY ST 


JOINTS ARE MADE ABSOLUTELY TIGHT AND DURABLE BY PATENT 


COPPER CASKETS | 


Furnished in all shapes and sizes for flanged PIPES, CYLINDERS, CHESTS, Etc. SSXe 


PRICE LIST AND SAMPLE FREE, 


U, 8. MINERAL WOOL COMPANY, 2 Cortlandt St., 


TORz. 


__ Bourne & Knowles Mfj;. Cleveland, Western Agents. 


THE PIERCE GAS & GASOLINE ENGINES 
Lead All Others. 


For rmation, 


PIERCE ENGINE 0. 


28-30 RACINE ST., 


Racine, Wis. 


OTTO 
GAS AND GASOLINE 


ENGINES. 


Ito 250 


Horse Power. 


Over 
45,000 Sold. 
Can be used in cities or in country independent 

of gas works or gas machines. | 


No Boiler. No Danger. No Engineer. | 


THE OTTO GAS ENGINE WORKS, Inc., 
88d and Walnut Sts., PHILADELPHIA. 


THE AMERICAN FEED WATER HEATERS. 


PATENTED. 
Superiority of Construction. 


WILL 
GAVE Expansion 
‘Joints YOU 

20 Per Gent Pressure 
Oil Put to Boiler 


Goring FUEL 


The Greatest Durability and 
Economy Guaranteed, 


SEND FOR BLUE BOOK 
SHOWING DIFFERENT 
STYLES AND SETTINGS 
OF HEATERS, 


WHITLOCK COIL PIPE CO., 
Box 94, ELMWOOD, CONN. 


New York Representative, 
F. S. SCOTT, 68 Cortlandt St. 


‘*T am glad to see that your Index department is appreciated. It is worth 


the subscription price aside from the beauty and value of the magazine itself.’’ 
WILLIAM PIERSON JUDSON, C. E., Oswego, N. Y. 


Sotase mention The Engineering Magasine when you write, 
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ALPHABETICAL INDEX TO ADVERTISERS. 


Addyston Pipe and Steel Uo............... 
Alteneder & Sons, T 
American Ball Nozzle Co... 
American Blower Co.................. 
American [Industrial Publishing Co. 

American Tool and Machine Co.......... 
American Tool Works .. ............... 


Baldwin Locomotive Works..... ....... 
Besly & Co., Charles H. ............. 
Bignall & Keeler Mfg. Co 
Boston Belting Co.............. errr 

Bradley Pulverizer Co.... ..... « 
Brandis Sons Co. ....... 
Bristol Company.......... 
Brixey, W. R... 


Brown Hoisting and Conveying Machine Co..... 
Brown & Sharpe Mfg. Co 
Bryan, Wm.H.......... 

Bullock Mfg. Co., M. U..... ...... 

Byers Machine Co., John F............... 


Cameron Steam Pump Works, A. 8,............ 

Canton Steel Roofing Co............ 
Chapman Valve Mfg. Co....... 
Cheltenham Military Academy................ , 
Clayton Air Compressor Works ................. 
Clonbrock Steam Boiler 
Coho & Co., H. B.... 
Colorado Iron Works............ 


Continental Iron Works........ 
Contractors’ Plant Mfg. 
Cook Well Co........ mene 


Davis & Egan Machine Too! Co. Za 


Dayton Globe Iron 
Deane Steam Pump Co............ 
Detroit Graphite Mfg. Co.... 
Dixon Crucible Co., 


Eastern Electric Cable Co.... 
Eddy, Henry C., ‘ 

Eddy Electric Mfg. Co ............. 
Electro Light Engraving Co ..................- 

Empire Fire-Proofing Co......... ..... 

Erie City Iron Works. -.............. 
Eureka Nut Lock Co. 
Everette, Dr. Willis E 


Fitchburg Machine Works...................... 
Fort Wayne Electric Corporation.............. a 


Garvin Machine Co.... ... is 
Gates Electric Mig. 
Gorton & Lidgerwood Co............ 
Gummey, McFarland & 


Hanson & Van Winkle Co..... 
Harrington & King Perforating Co.............. 
Harrisburg Foundry and Machine Works...... 
Hartford Steam Boiler Inspection and Ins. Co. 

Hooven, Owens & Rentschler 4% 

Hussey, Ernest Bertrand 


Ingersoll Milling Machine Co..... .. ........ a 
Ingersoll-Sergeant Drill Co.............. 
Interior Conduit & Insulation Co......... Seanesa 
Iron City Too! Works, 


Jeanesville Iron Works......... 
Joffrey Mfg. Co........ 
Jessop & Sons, Limited, William. . 
Jones & Lamson Machine Co.... ....... 


Kennedy, Julian... aa 
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Comstock, Wm. 29 India Rubber Publishing 19 
Continental Filter 82 63 
39 led 

48 
42 
Hewitt & Co . 
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Laborers’ Instruction Pub. Co ............. sees 29 
Laidlaw-Dunn-Gordon Co........ 41 
Lehigh Valley Railroad............ 26 
Link-Belt Engineering Co.............. ........ 49 
Tang & Allstatte® 67 
Lunkenheimer Co, .............. 78 
McEwen Mfg. Co., J. He 78 
McGowan Co., John H.. 42 
McNeal Pipe and Foundry © 
McRae, A. L. 27 
Main Belting Co cee 58 
Manhattan Rubber Mfg. Co oes 58 
Manning, Maxwell & Moore.. a? 69 
Marion Steam Shovel Co..... ............ 3 
Maurer & Son, Henry 
Michel & Co, Oscar A ...........0055 19 
Michigan Pipe Co 63 
Millar & Son, Chas 43 
Monash, (. P 74 
Moore Mfg. and Foundry Co...... 
Morse, W. F. & Co........0¢ 89 
Morse Twist Drill & Machine 66 
Mundy, J. 8 49 
National Pipe Bending 59 
N. J. Car Spring and Rubber Co................. 5T 
New Process Raw Hide Co............02+eeeeeees 70 
New York Air Brake Co ° 54 
New York Central [ron W orks Co 74 
New York Dredging Co 19 
New York Fireproof Covering Co 23 
New York Machinery Depot Te iy 
New York Belting & Packing Uo.... ............ 39 
Nicholson File Co.. 17 
Norwalk Iron Works Co..... ......... 
Odorless Excavating Co, 83 
Otto Gas Engine Works. ....... 20 
Pomberthy O60. 69 
Phosphor Bronze Smelting Co., Limtted........ 53 
Pierce Engine Co, 20 
Pittsburg Locomotive Works ............. 
Pittsburg Terra Cotta Lumber Co............... 73 
Pittsburg Testing Laboratory, Limited.......... 28 
Prentiss Tool and Supply Co..............6 ..... 17 
Pulsometer Steam Pump Co. 42 
Queen & Co., Inc ........... 


ALPHABETICAL. INDEX 


Rochester Optical Co.............. 23 
Roebling’s Sons Co., John 50 
cece 67 
Sellers & Co., Wm........ 66 
Slatington Slate Syndicate. .............. 
Southwark Foundry and Machine See 64 
Stearns Manufacturing Co... ................ 61 
Stillwell-Bierce & Smith-Vaile Co.... ........... 41 
Stow Flexible Shaft Co. 66 
Stow Manufacturing Co................ . 68 
Thresher Electric Co 4 


Toledo Machine and Tool Co... ........... .... 69 


72 
Union Sewer Pipe Co. ........ 48 
United Electric Telephone Co, .............-.... 55 
Van Auken Steam Specialty Co................. 7™4 
Vandenbergh Laboratory of Chemical Industry. 28 
Vanderbilt & Hopkins......... 58 
Walker Manufacturing Co............ ienkanedas 40 
Wanted and For Sale ....... 24 
Webster, Camp & Lane Machine Co............. 63 
Wedderburn & C0. coe 19 
Westinghouse Air Brake Co................ . & 
Westinghouse Electric & Mfg. Co........... o & 
Weston Electrical Instrument Co. .............. 39 
Wetherill & Co., Robt................ 60 
Wheeling Corrugating 23 
Wheeler Condenser & Engineering Co... ...... 60 
Whitlock Coll Pipe Co ............ 20 
Williams Mfg. Co..... 74 
Winslow Bros. Co..... 13 
Worcester Machine Screw Co........ .... bebe 66 
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¢ Gilbertson’s Old Method, 
Pennsyl Old Method q 
a 
3 ROOFING PLATE. AT A TEST 
brands ut Pennsylvania, our covering gave 
5 Climax and Phoenix “Roofing Plates 20 per cent. better results than Magnesia of . 
3 | Asbestos Sponge. Send for copy of test. ¥ : a 
3 PHILADELPHIA. _ New York Fireproof Covering Co., a 
121 LIBERTY ST., NEW YORK. “aly 
= = 
= = 
= 
: Premo Camera: 
= But no illustration can convey an adequate idea of this 3 
= splendid instrument. Everything that a PERFECT & a 
= camera should have you will find in the PREMO. It i 4 
= has all the good points of other cameras, with many 2 : 
= special things of its own. = ; 
= Send a postal card for a description of it, and you Z 2 
= will. readily understand why we make this statement. & : 
ROCHESTER OPTICAL Co., 
: 46 South Street, Rochester, N. Y. 3 
y OFFICE WHEELING OORRUGATING CO. 
for the rapid and systematic img TIN AND TERNE PLATES. 
Business Papers. GALVANIZED AND BLACK SHEETS. v 4 
Practical, Stecl and Tin Roofi 
ecil an nm Rootings. 
Patent Continuous Steel Ceilings. 
VinS- Architectural Sheet Metal Work of all Kinds, 
about Ofticeand Gusiness Purniture, _ WRITE FOR CATALOGUE. 
THE GLOBE COMPANY, | cot ann Or. Lom 
EASTERN BRANCH, 42 Beaver Y. CINCINNATI. @ | Main Office and Works: Wheeling, W. Va. 


if 

Please mention The Engineering Magasine when you write, 


i WANTED.” FOR SALE 


i A Medium of Exchange for the Patrons of The Engineering Magazine. 
The uniform charge for advertisements inserted in this department is 10 cents a line for each inser- 
F tion, payable in advance. In preparing advertisements count ear h seven words a line, 


ind allow three lines for a display heading if that be desired. Remittances 
jor transient announcements may be made in postage stamps 


Macninery For MACHINERY FOR SALE. 

j (Machine Tools, Reduced Prices. 

THE CARVIN MACHINE CO., Planer x 36” x Planes 18, Good and 
9&11 Laight Street, New York. x x with chuc 200. 
26" x 24" x 6. Prac tic ally new... 375. 
Manufacturers ofand Dealers in Shaper 24”. Re ball Hende 286. 
16", ew eavy and accurate ......... 220. 
METAL WORKING MACHINERY. Drill 60’. Back Geared ; wt. 4,000 lbs. panee order 150. 
A large stock of Second Hand Tools * Qa”. Very heavy, almost new vaenene 195. 
always on hand. 20”. New latest . 
Bolt Cutter (Ne' w), & to , Complete. . ..... .. 
7 ENGINE LATHES.—Second Hand Forging Drop, 100 Ib. Hammer, New Design. 175. 
4 1iz3in.x 5 ft ratt & Whitney Rise and Fall Rest. Lathe 28’ x 11’ bed. Almost new. Heavy ..... 450. 
3 14 1n, xX 6 It, E. Reed & Co. Rise and Fall Rest. x 1 latest; new; 5,100 Ibs............ 400. 
i 4 14in. x 6 ft. Bist sdell Rise and Fall Rest x latest; new; a beauty .......-... 325. 
2 14in.x 6ft. Prentice Bros. Rise and Fall Rest B14’: rebuilt; good 200. 
| 1141n.x 8ft. Flather & Co. Plain Gilt Rest nic 15’ x 6. Heavy and in good order.... . 110. 
1isin.x 6 ft. Pratt & Whitney Rise and Fall Rest Turret Lathe, Amer. Tool & Mch. Co.; new; mod. . 
f 116in.x 6ft. Flather & Co Compound Rest. Gas Engine; Otto, new, 12 H.P.; for gas or gasoline 600. 

i) } 1i18in.x 6ft. Hendey Plain Gilt Rest Gat ngine; Otto, new,16 H.P.; for gas or — 7 
1 18in. x 10 ft Blaisdell! Plain Gilt Rest Gas Engine; Otto, new, 10% H. P.; for gas only, 300. 
118in.x to ft. Flather & Co. Plain Gilt Rest Pune h Press, Stiles and Parker Design, 1800 Ris... 145. 
1 20in.x1toft. Flather & Co. Compound Rest. 1250 “ 125. 

1 22in.x Sift. Lodge & DavisComp. Rest w. Chucks 
1 22in. x io ft. Lodge& Rest w. Chucks AMERICAN TOOL WORKS, CLEVELAND, 
1 22in.x &ft. Blaisdell Plain Rest. 


HAND LATHES.—Second Hand. 


2 10in. x 4rin. Garvin Hand Lathes. 

i 110in. x 4 ft. Garvin Hand Lathes with Slide Rest 
8 x sft Thompson Hand Lathes with Chucks. 
+)! Zi3zin.x 5 ft American T. & M. Co. Brass Workers’ 


Hand Lathes. O 
SHAPERS.~—second Hand ne 


Sin. Gould & Eberhardt Crank. 


Jumgst & Son Crank Second-hand 


Bullard 


Ro 


15in. Lodge & Davis Crank 
DRILL PRESSES—Second Hand 


3 12in. W & R. 2-Spindle Sensitive. 
212in. W.&R. 3-Spindle Sensitive 
rizin. W.& R. 1-Spindle Sensitive V 
1 Henley 4-Spindle. er 17ca 
2 Pratt & Whitney 1-Spindle 
iy 1 Barnes 3-Spindle. 
2 A.D. Quint 6-Spindle Turret Drills. 
“ne 1 30in. Pond Back Gear, Power Feed orin 
° t Prentice Bros. Suspension Drill. 
MISCELLANEOUS TOOLS—Second Hand 
: 2 Garvin No. 4 Milling Machines. | | il | 
4 4 Pratt & Whitney Lincoln Millers 9 
si 4 Garvin Lincoln Millers 
A 3 Garvin Profiting Machines 


1 No.1 Pratt & Whitney Screw Machine, Wire Feed. aa in 
" 2 No. 2 Brown & Sharpe Screw Machine. e 
Write | for ¢ Complete List No. 16A. 
Just as Good as New. 
Re-laying Rails, Locomotives, 


, of all patterns and gauges, Passenger and Freight HILL, CLARKE & 00., 


Cars, Machine Tools, Engines, Boilers, Pumps and 


i Machinery of all sorts, new and second hand, for 156 Oliver St., 14 ae. Canal St. 
5 sale at bargain prices. BOSTON. CHICAGO, 
4 THOS. P. CONARD, 


206 Walnut Place, - Philadelphia. 


Please mention The Engineering Magazine when you write, 


é 
th 
' 


MISCELLANEOUS 


MACHINERY For SALE 


SECOND-HAND MACHINERY. 
Iron Planer, 60 in x 60 in. x 16 ft., 4 heads, Betts, 
Iron Planer, D. W. Pond, 26 in x 26 in. x8 ft. 

Iron Planer, 36 in. x 26in x7 ft. 

Iron Planer, 16 in. x 16 in. x3 ft. 

Engine Lathe, L. W. Pond make, 18 ft. x 53 in. 

18 ft. Pit Lathe, complete. 

Engine Lathe, 30 in. x 14 ft., Putnam. 

Engine Lathe, 26 in. x ro ft.,  D. W. Pond make. 

Engine Lathes, 15 in. x6 ft., D. W. Pond make. 

Drilling Machine, 45 in., G F.; 1 28in., B. G. 
S. F., both New Haven. 

50 in. Farrell Pulley Lathe. 

each No. 20 Bliss Press. 

each No. 21, 30, Bliss Presses. 

and 1 5-ton Foundry Cranes. 

ore Power Rail Shears. 

Heavy Roll Lathe. 

2000 Ih:. Steam Hammer, Ferris & Miles. 

120e Ibs. Steam Hammer. 

350 Ibs. Steam Hammer. 

Lists sent. NEW YORK MACHINERY DEPOT, 
Office, 178 Broadway, N. 


be 


a If you are in need of 


A LEVEL, 


we can fit you out at 


A BARCAIN. 


We have but one—a new, Engineer’s Wye 
Wevel—to dispose of, and if you desire such 
an instrument, it would be well tocall or write 
us for particulars at once. The Engineering 
Magazine. 


Mactinery WANTED. 
WANTED. 


The American Well Works, of Au- 
rora, Ill.,are erecting a model iron foun- 
<ddry at their works in Aurora, Ill. They 
will use all the latest appliances, employ- 
ing a pneumatic system for lifting the 
flask and drawing patterns, and _ the 
general hoisting around about the foun- 
dry. Parties having latest appliances are 
invited to correspond. 


SITUATION WANTED 


AN AMERICAN MECHANICAL ENGINEER with the 
“* Racial Traits,’ would like to secure a position—near 
New York City preferred. Ten years’ shop experience 
and twelve years’ drawing and designing. Shop and 
office systems aad mechanical processes of manufac- 
ture. Special tools and machinery and a wide range 
-of general work. Address, “ Racial Traits,’ care of 
THE ENGINEERING MAGAZINE. 1031 


We pay for copies of this magazine returned to us 
-as follows: 


May, 1891, e 75 cents. ) In cash 
July, 1891, ° 50 ‘a or 
Sept., 1891, renewal. 


We also credit one month’ s subscription for each 
of the following issues of the “‘ Engineering Magazine” 
teturned to us, viz. 
Octeber and November, 1891. 
May and December, 1892, 
April, May, August, September and October, 04 
January and.August, . 

Tite ENGINEERING MAGAZINE Co., Times Bldg, 


BOUND 
VOLUMES. 


— 


The Engineering 


Magazine 


beginning with Vol. Il. are de- 
livered at the following 
prices : 
Half Morocco, - $3.00 per Vol. 
Half Russia, - a 
Half American Seal, 2.75 “ ‘“ 
Full Sheep, - 
Cloth, - = 
Complete files of any volume 
(provided the copies are in per- 
fect condition) will be taken in 
exchange upon payment of the 
following charge for binding, 
namely : 
Half Morocco, - $1.50 per Vol. 
Half Russia, - 
Half Americaw Seal, 1.25 “ “ 


Full Sheep, - Lia) 
Cloth, - tea * 


Charges should be prepaid 
on copies forwarded forexchange. 

Remittances should accom- 
pany each order as we do not 
open ledger accounts for books. 

We offer a premium for some 
of the numbers of Vol. I. 
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RAILROADS 


JHE PICTURESQUE 


VALLEY RAILROAD 


HAS—, 


Solid Vestibuled through train service, between 
New York, Philadelphia and Chicago, via 
Niagara Falls. 


Dining Cars on the European Plan. 


Double track ballasted with stone. 


Locomotives in all of which hard Pennsylvania 
anthracite coal ts used exclusively, thereby 
giving a passenger service thal is free from | 


the annoyance of smoke, dust or cinders. 


For its patrons, all lovers of ease, comfort and 


convenience in traveling, who have once been 
over its line, and all freight shippers who re 
quire fast and careful service who have once 
tried it 


Elegantly illustrated printed matter descriptive 
of its line, which will be sent free, postage 
prepaid, on application to Chas, S. Lee, 
General Passenger Agent, Philadelphia, Pa. 


ARE... 
YOU GOING 
UP THE STATE? | 


A trip will do you good, if | 
you select the proper route. 
All 


WEST+SHORE 
=RKAILROAD= 
trains are fast and luxurious. 
But the National Express — 
Limited—leaving New York at 
7:30 P. M. arriving Buffalo 7:40 
A. M., is the fastest evening 
train out of New York. Try 
it and be convinced by personal 

experience. 


ARE YOU LOOKING 


For a Change in Location? 


If you are not satisfied with your present site, or it 


| you are not doing quite as well as you would like to, 
| why not consider the advantages of a location on the 


linois Central R. R. or the Yazoo & Mississippi Valley 

R.R.? These roads run through South Dakota, Mine 
nesota, Iowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, Mississippi and Louisiana, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


"Coal Fields and Distributing Centers: 


AND 


INTELLIGENT HELP of all KINDS 


| MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a 
copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 


| debt, death rate, assessed valuatiom of property, tax 


rate, annual shipments, raw materials, industries de- 
sired, etc. 
To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 
laces on the lines of the Illinois Central R. R., which 
s the only road under one management runnin 


| through from the North-Western States to the Gulf 
| Mexico. GEO. C. POWER, Industrial Commissioneg 


1. C. R. R. Co., 506 Central Station, Chicago. 
1-2-'94- 


—- CINCINNATI -— 
INDIANAPOLIS 


at 

\RONT 


Gotid through trains between Cincinnat', Toledo 
and Detroit. Vestibule Trains between Cin- 
cinnati, Indianapolis and Chicago. Through car 
lines from Cincinnati via Indianapolis to St. Louis, 
also from Cincinnati via Indianapolis to Decatur, 
Springfield, Ills. and Keokuk. 

‘The finest equipment that runs. 


G. EDWARDS, WM. M. GREENE, 


General Passenger Agent, General Managem, 


CINCINNATI, OHIO, 
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PROFESSIONAL 


D. ASHWORTH, 
Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, PA. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 


made of Steam Engines. 


ERNEST BERTRAND HUSSEY, 


Consulting Civil Engineer, 
SEATTLE, WASH. 
P. 0. Box 381. Offices, Dexter Horten & Co, Bank Bldg, 


Expert Examinations, Surveys and Reports of any 
enterprise or property in the Northwest. Plans Speci- 
fications, Estimates and Superintendence. Cable or 
Electric Railway Construction and Operation, 


FRANK NICHOLSON, 
MINING ENGINEER AND METALLURGISE 
P.O. BOX 515, PHCENIX, ARIZONA. 
Examines and reports on mines and mill and fur- 
nace property. 


Alton D. Adams, M.A.I.E.E. 
ELECTRICAL ENGINEER, 


ELECTRIC PowER TRANSMISSION AND MACHINERY. 


No. 620 Atlantic Ave., BOSTON, MASS. 


Wo. H. BRYAN, An. Soc. 
Mechanical ana Electrical Engineer 
nes : Water Works, Electric Light, Railway ans 

Power Plants; Steam and Power Installations; Stear 


Heating ; Smoke Prevention. 


Consultation, Examinations. Tests, Reports, Plans, Specifications 
Superintendence aad Purchasing. 


1 TURNER BUILDING, ST. Louis. 


ELMER L. CORTHELL, 


Civil and Consulting Engineer, 
71 Broadway, New York City. 


Harbors, Railways, Terminals and large Bridges in 
the United States and other countries. 
and reports on grade crossing complications, 


Examinations 


examinations of railway property 


Cc. M. CONRADSON, M.E. 


Consulting Engineer. 
Special Labor Saving Machine Tools, New and 
Origi al De izns of Lathes, Milling Machines, 
:oring Machines, Etc. 


ELECTRICALLY DRIVEN MACHINE TOOLS. 
MADISON, WIS. 


c. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES. 
269 Dearborn Street, CHICAGO, ILL. 


WM. 0. WEBBER, A. S.M.E., CONSULTING ENGINEER, 


70 Mason Building, BOSTON, MASS. 
Power Plants and Factories, Steam E of rt, Electric 
Transmission of Power, Shop Methods and P roduc tion,. 
Power Tests, Hydraulic Engineering. 


E. P. JENNINGS, 
Mining Engineer, 


Ironwood, Mich 
REPORTS ON LAKE SUPERIOR IRON MINES. 


FARGUSSON, E., SOUTHPORT, N, 


Drainage, Irrigation, Water a rs, River one Harbor 
Improvements, Canals, Railroads, Highw ; Surveys 
of all kinds; Cities laid out. , ar 


HENRY c. EDDY, 


149-151 Fifth Avenue, 


Electrical and Contractor. 


Specialty: Rebuilding old, inefficient or unprofit- 
able lighting and power plants. 


CHICAGO 


Plans, specifications and estimates furnished. 


A. L. MCRAB, S. D, 


(Harvard 

Consulting Electrical Engineer, 
University of Texas, Austin, Texas. 
Electric Mining, Railway, Power and 

Lighting Ilants. Estimates prepared for proposed 
installations. Reports on existing plants with @ 
view to imnrovine their earning capacitv 


ALEXANDER POTTER, GE 


Civil and Sanitary Engineer. 


SPECIALTIES: Water Supply and Sewerage, Water and 
ewage Purifications, Garbage D:sposal. 


137 BROADWAY, - - NEw YORK. 
Lewis BLOCK, - - PITTSBURG. 


Please mention The Engineering Magasine when you write, 
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->>>> PROFESSIONAL 


JULIAN KENNEDY, 
Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


@LAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 
ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


@Mranch Office of the LATROBE STEEL WoORES. 


F. P, VANDENBERGH, B. S., M. D., F.C. S. R. A. WITTHAUS, A. M., M. D. ISAAC KEMOE, PH, D. 
CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. : 
Water supplies a specialty, analyses and complete advisory reports. Co-operation with engineers in sanitary 
and geological surveys; and in all chemical features of mining, metallurgical or other industrial engineering. 
Assays, analyses, processes, superintendence, counsel 
ERIE COUNTY BANK BUILDING, NIAGARA AND MAIN STS., BUFFALO, N. Y. 
C. T. GOODING, E. M. 


TUCSON, ARIZONA. [Pioneer Mining Geolugist’s Office of Pacific Northwest.] 


ATTENTION TT ov Mining Law, Mine Examinations, Metallurgy, 
PER AND LEAD-GILVER SMELTING PLANTS AND MINES. 
GRPERT EXAMINATION OF COPPER AND GILVER-LEAD PROPERTIN® Assaying and Analysis. 


**CONSULTING ASSOCIATE MINING 
ATTORNEY AT LAW." 


RITE for Rates for Pro- Will examine and report upon the 
“Title and’exact Value’’ of Sitver, Leap, 
fessional Cards in The 


Coat, Iron, Cray or other Minera Propertinza, 

> IN ANY PART OF THE WORLD. 
Engineering Magazine. DR. WILLIS E, EVERETTE- 1318 E Street, 
Tacoma, State of Washington, U.S. A. 


I read ‘The Engineering Magazine with interest, not neglecting the ‘‘ ads ’’ and 
believe it to be almost perfection in its particular field. 
FRANK CAWLEY, 
Mechanical Engineer, Montreal, Canada. 


PITTSBURGH TESTING LABORATORY, LTD. 


Gro. H. Crarp, Chairman. Arrep E. Hunt, Vice-Chairman and Treasures, 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPECIALTIES. 


imapection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomotives, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site, 


——=CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KINDS.—— 


Agents for Tinius Olsen & Oo.’s Testing Machines, Thatcher's Slide Rules. 


Please mention The Engineering Magazine when you write, 
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MISCELLANEOUS 


GHELTENHAM MILITARY ACADEMY, 


OGONTZ (wean PHILADELPHIA), PA 


On the Summit of the Chelten Hills, Bound Becolk Route to 
New York, 


DYNAMO ELECTRIC MACHINERY 


5TH EDITION 


S. P. THOMPSON. NEARLY READY, 


Unexcelled in the preparation of young men for | 


leading colleges and scientific schools. Now repre 
sented by its graduates in HARVARD, vaLe, 
PRINCETON, CORNELL, LEHIGH, TROY. 
FAYETTE and UNIVERSITY OF PA. For illow 
trated circular or for application blanks for '95-'96, ad 
dress the Principal, JOHN C. RICE, Ph. D., Ogontz, Pa 


1 Lowest Cash Discount « allowed on Archl- 
tectural, Scientific, Electrica), Mechanical, 
Todustr i al and Techni al Books. Cata- 


SS weave and Discount Sheet Free. WILLIAM 
_ 23 Warren st,, New York. 


STEAW ENGINEERING 


explained by 
E. Spangenberg, ¢, E. 
More than 2000 questions with argued answers 
and over 500 illustrations, 

as wellas his Arithmetic, Algebra, plane and 
solid Geometry are sold by every Reliable Book- 
Dealer for 75 cents per volume, or will besent 
vostpaid, afte rrece iptof price by the undersigned, 
of 32 pages sent free on application. 
Laborer’ s Instruction Pub Co. St. Louis Me 


OW READY 


Modern Examinations of Steam Engineers, 


Written for Engineers by an Engineer. 
BY W. H. WAKEMAN. 

12 mo. Cloth. 272 pages. 53 Chapters, and a list of 
300 questions for the examination of candidates for 
government and state license. PRICE, $2.00. By 
mail, postpaid, to any part of the world. Published by 


AMERICAN INDUSTRIAL PUBLISHING CO., 


Scientific Book Publishers, Bridgeport, Conn. 


REULEAUX’S CONSTRUCTOR. 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN. 
By F. Reuleaux, 

Translated by Henry Harrison Suplee. 
Authorized Edition. 
Handsomely Bound in Cloth, 
Size12x9in. - - xviii, 312. 


With Portrait and over 1,, \lustrations. 


PRICE $7.50 


Sent by express, prepaid on receipt 
of price. 


Order by mail, direct from 
H. H. SUPLEE, 
339 WesT CHELTEN AVENUE, 
Philadelphia, Pa. 


See Review in February Issue of Engineering Magazine, 


Seon & CHAMBERLAIN, 12 Cortlandt St., N.Y. 


LATEST (\895) 
cAT ALS 


1850—FORTY FIFTH —YEAR — 1895 


THE BRANDIS SONS CO., 
Surveying and Engineering Instrumente, 
154 to 756 LEXINGTON AVENUE, 
Catalogues cent oa application. BROOKLYN, 


HE 


DAVIS CRUSHING ROLLS 


SimPLE. DURABLE. EFFICIENT. 
SEND FOR CATALOGUE. 


THE F. M. DAVIS IRON WORKS. 


DENVER, COLORADO. 


HIGH ART ENGINES. 


The Celebrated 
IDEAL, 


Built by 


A. L. Ide & Son, 


Springfield, 
= U.S. A. 


Catalogue E on garry illustrates modern direct 
connecte a apparatus. 15c. in stamps will bring a pack 
of Ideal Souvenir Playing cards. 


Please mention The Engineering Magazine when you write, 
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when you write, 


Please mention The Engineering Magazine 


ENGRAVERS 
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ELECTRICAL 


WY 


BRANCH OFFICES: 


New York City, 115 Broadway, San Francisco, 18 Second St. St. Paul, Minn., 113 Germania Life 8 
Chicago, 621-625 Marquette Bldg. Pittsburgh, Pa., 405 Times Build- Building. . 
Philadel shia, 907 Filbert St. ing. Cincinnati, Ohio, 402 Neave Bldg. 

Boston, Mass., 17 Federal St. New Orleans, La., Southern Elec- San Antonio, Texas, 207 Lasova Bt 

Rochester, N. Y., Powers Bldg. tric Mf & Supply Co. Atlanta, Ga., 25 Marietta St. 

Columbus, Ohio, 57 East State St. Omaha, Neb., 1201 Farnam St. St. Louis, Mo., Security Building. 


Please mention The Engineering Magazine when you write. 
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MUNICIPAL 


tHe..GREAT BALL NOZZLE. 


Reduces the Fire Hazard. 


Endorsed and approved by the New York Board of Fire 
Underwriters, the New England Insurance Exchange, the 
New PFngland Bureau of Inspection, the South Eustern Tariff 
Association, and all the Insurance interests 1n tu. country. 


10. 


2% inch Used by the Fire Departments of New York, Boston, 
Factory Ball Nozzle, Philadelphia, and other leading Cities with great success. 
Straight = Stream, SOLD BY DEALERS IN MILL AND DEPARTMENT SUPPLIES. 


Spray and Shut~ 
MANUFAC7UNED SOLELY BY 


AMERICAN BALL NOZZLE COMPANY, 837-847 Croadway, New York. 


BRANCH House 421-423 Market St., San Francisco, 519 Marquette Building, Chicago, 


SE ND FOR CATAL OGUE. a. 
THE NORWALK AIR COMPRESSOR 


is built to furnish the greatest amount of air 


for the least money, when the entire ex- 
penses of a year, or of ten years, are taken 
into account. Expenses mean, fuel, repairs, 
interest, depreciation and everything that 


costs money. 


We make compound and simple Air Compressors. 


The situation determines the style of machine, 


Such designs can only be founded on experience and opportunities for investiga- 
tion. We have had 20*years of experience and unlimited opportunities for investi- 
gation, 

Our Catalog gives many reasons for doing things as we do them. It is free upon 


application to 


THE NORWALK IRON WORKS CO., 


108 WATER ST., 
so. NORWALK, CONN. 


Continental Filter Go. 
and Wall St, Y. 


Protected by the Important otels, bien. Laundries, Baths, etc., 
The CONTINENTAL is the Simplest. 


Most Efficient and Economical. 


Compartment Washing Patent. 
Successive or Simultaneous Washing. 
Double Filtration—Simplest and Most Efficient Process of Washing Filter Beds. 

WE REMOVE ALL TASTE, COLOR AND ODOR, 
AND RENDER WATER PURE AND SPARKLING. 
Special Attention Given to Large Filtration Plants. We Make Tests on 
the Ground for Large Plants. 
SEND FOR TESTIMONIALS AND PRICES. 


Please mention The Engineering Magazine when you write. 
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Architectural 

lron-work, such as columns, bases, etc.; bridge and car cast- i 
ings, gray iron-work in general—our specialties. And we iit 
are giving more attention than ever in these directions. yy 
Write for our idea of it the next time you think of ay 

ordering. 
Middletown Car Works, 

Arthur King, Proprietor, ogg 
Middletown, Pa. a 

- ali 
Al; 


Tre O.SKeuy@. + + 
Springfield, Oho. USA. 


JULIAN SCHOLL & CO., New York Agents, 126 LIBERTY ST. a) 
HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. af 


WORKS 


General Office and Works, Harrisburg, Pa., U. 8. A. 
The Harrisburg Double 
Engine Road Rollers 


For Fine and 
Substantial Service 


Now York, Mail & Expross Bld’g. 
W.R. Fleming a 701 Betz Bld’g, 


Boston, 620 Atlantic Ave., 
rae 


THE ODORLESS EXCAVATING CO. 


MANUFACTURERS OF 


Pumps and Apparatus for Cleaning 
Vaults and Cesspools. 


Send for Catalogue and I'ricoe Liat. 
64 FEDERAL ST., - BOSTON, MAss. 


Wallace Stebbins, 81)t'more, 111 E. German St. ~ 


I wouldn’t be without THe ENGINEERING MAGAZINE. 
FRANK RIBLETT, 
U. S. Deputy Surveyor, ALBion, IDAHO. 
Please mention The Engiacering Magazine when you write, 
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MISCELLANEOUS 
bur fALO STEAM HOT BLAST APPARATUS 


For Heating 
and Ventilating 
Mills, 
Factories, 
and all 
Large Buildings, 


Unexcelled 
for all 
Drying Work. 


Buttalo Steel Pressure Blowers, Exhausters, Uprignt and Horizontal Single and Double ‘engines. Forges, Ete. 


BUFFALO FORGE COMPANY, Cor. Broadway and Mortimer Street, 


BUFFALO, Y., U. 8. A 
Chicago Office, 22 and 24 West Randolph Street. 


Gates Electric Mfg. Co., 


Builders of Modern, High-Class 


Mullipolor Dynamos Motors, 


Direct Connected and Belted. 


Carbon Brushes of Ample Surface on all 
machines. New Style Commutator WITH 
KEMOVABLE SEGMENTS. Slotted Iron- 
Clad Armature with Flexible Bar Wind- 
ings. Armature and Core Mounted on 
Sleeve with Shaft Removable. Magnet 
Ring and Bearings Detachable from Base. 
Mica Insulation, Self-Olling Ball Bear- 
ings. Finish Throughout. 


Office, 1139 & 1140 Monadnock Bldg. 
Factory, Cor. Clinton & Harrison Sts. 
CHICAGO, ILLINOIS. 


“PR ESERVATIVE PAINT 


....-FOR IRON AND WOOD.... 
| Will not dry out or peel off. 


The most penetrating, durable preservative in the market. 


orice, THE DARD PAINT co., 2 Liberty Street. 


986-188 FirTH Ave SOLE MANUFACTURERS. New York, N. Y. 


ean Marine Machinery and Steam Yachts 


ON HAND AND BUILT 
TO ORDER. 


MARINE IRON WORKS, 
Clybourn and Southport Aves., 
CHICAGO, ILL. 


A New Mi rvement! A Pe rpetual 
Compound Lever! Powerful, Simple 
and Durable! Light Compact and 
Strong! One Man can Lift tothe Full 
Capacity of the Block! Self-Sustaining 
at Any Point! Lowers Freely by Slight 
Pull upon the Hand Chain! The Block 
Always Hangs Plumb ! 


if 
| 
| 
MOORE'S ANIT FRICTION DIFFERENTIAL CHAIN PULLEY BLUUK. 
‘MOORE MANUFACTURING AND FOUNDRY CO., - MILWAUKEE, Wis, 


MISCELLANEOUS 
to poison the air and become a nuisance. All the 
kitchen refuse turred into fuel for the morning fire 
quickly, cleanly and easily by the 

HOUSEHOLD GARBAGE CARBONIZER. 
A practical, simple, efficient sanitary and inexpensive 
device, that converts the garbage into charcoal without 
offence or trouble, and with no interference with the 


stove or the draft. 


Endorsed by Sanitary Authorities. 
Recommended by Health Officials. 

Adapted to any style of Stove or Range, and for 
any Family or Building. 


Send for W.F. MORSE & CO., 
Catalogue. 58 PINE "sr. NEw YORK. 


CORRUGATED FURNACES, 


For Marine and Land 


Boilers. 
MORISON SUSPENSION FURNAGES. 


SOLE MANUFACTURERS IN THE UNITED STATES 


CONTINENTAL IRON WORKS, vork: 


HOISTING 
CO. AND MINING ENGINES 


NEWARK, N. J. 


Write for Catalogue. 
W. A. Crook Bros. Co., Newark, N. J. 


Voltmeters, Ammeters, Wattmeters, 
Strictly High Grade. Recognized as Standards. 


PACKING. 


THE BEST BEARS 
THIS TRADE MARK 


Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN SPIRAL 


Piston Packing Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


NEW YORKBELTING& PACKING CO..TD 


PIONEERS AND LEADERS 1S PARK ROW, NEW YORK. 


SEND FOR 
CIRCULAR. 


Please mention The Engineering Magazine when vou write, 
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THE DEANE OF HOLYOKE. 
SINGLE 


DUPLEX 

COMPOUND 
TRIPLE EXPANSION 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


New York Boston P hil adelphia. Chicago 
Write for ** The Deane 


WALKER MBG. CO., 


Engineers, Founders and 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, T'sctric 


otors. 
Cable Railroad Machinery, Machine Moulded and Cut Gearing of all Sizes a Specialty, 


(COMPOUND PUMPING ENGINE, 100 GALLS. PER MINUTE.) 
Manufacturers of Including Pumps, Accumutators, Motors, BaLance Vatvae, 


Cranes, ForGinc, FLANGING AND “STAMPING Presses, SHEARING 
Patent Hydraulic Machinery. MACHINERY, SINGLE AND PuncHinG MACHINES, BLoom 


AND BILLeT SHEARING PLanTs, and 


COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING 


Mil N E P U Vi PS WRITE FOR SPECIFICATIONS AND PRICES. 
OUR SPECIALTY 


JEANESVILLE IRON WORKS, JEANESVILLE, PA, 


am highly pleased with THE ENGINEERING MAGAZINE."’ 
WILLIAM NEWMAN, C. E., City Engineer, Windsor, Ont., Canada. 


Please mention The Engineering Magazine when vou write 
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Smith-Vaile 


we EVERY POSSIBLE OUTY. 
The only Pumps with P atented Removable 


Water Cylinders and Adjustable Water Pistens 
LESS WATER SLIPPAGE THAN IN 


Mig'd by TNE Stilwell Smith- Valle ¢o., 


1zEW TORE, 110 Liberty St, CHICAGO, 63 8S. Canal St. DAYTON, One 


THE LAIDLAW-DUNN- -GORDON co. 


General Offices, Southeast Gomer Pearl and Plum 
Factories, Tweedvale, Hamilton Co., Ohic uy 


BUILDERS oF 


Steam Pumping Machinery =... 


BOILER FEED PUMPS. FIREPUMPS. ELEVATOR PUMPS. 
Water Works and Sewerage Machinery. 


CORRESPONDENCE 


Branch Offices. 


few York: 136 Liberty St. 
Philadelphia: 45 N. Seventh St. 
Pittsburgh: 410 Lewis Block. 

Chicago: 68 & 70 South Canal St. 
Cleveland: 30 $. Water St. 

London, England: Hayward, Tyler & Co, 


CAMERON STEAMPUMP 


OUTSIDE 


a 
for 
any 
Service 
| 
i 
fg 
| 
Please mention The Engineering Magazine when you write, ft 


VAL 


PUMP FOR EVERY | ! PRICE LIST 
SERVICE ON APPLICATION 


FO ES <4 
PULSOMETER STEAM PUMP CO. “SOLE OWNERS- NEW YORK! 
(COPYRIGHTED 1891) 


WELL SUPPLIES. Eyrensipie SEWER BRACE 


| 
pPESSING WIT N 
| comP ITH BALL BEARI! G SHOES. 


apman 5 Pat Air Lift for 
sian Wells, causes non-flow 
w. increases the su An invaluable tool for use in Excavations 
mes, will bring of any kind. 


iter any distance. WRITE FOR CATALOGUE, 


Sole Owners of Patents, 
3” oo PENN BUILDING, - PITTSBURGH, PA. 
Bre See Page 24. 


ROSS VALVE (0., 


TROY, N.Y. 
ROSS REGULATOR 
Awarded Gold Medals VALVES, » steam and water. 
plomas at Will control the flow and 
orld s F air, maintain any desired pressure. 
LIGHTNING WELL-SINK- For cat hes ath ing it has no equal. 
ING Machinery Manu- No mplicated parts, ft is 
facturers > lraulic, easily understo« It is 
etti ng, Res ng, Artesian, Diamond Prospecting able, low in price, and always 
Tools, Eng » Boilers, Wind Mills, P umps, etc reliable. Made in sizes from 1 


THE "AMERICAN WORKS. 
AURORA, ILL. CHICAGO, ILL., DALLAS, TEX. 


THE COOK WELL CO. 


ST. LOUIS, MO., U. S. A. 


to 12 inches. 


Cook’s System of Wells for Cities, Towns, Villag»s, 
Railroads, Ice Plants, Breweries and Manufacturers. 


COOK’S PATENT BRASS TUBE WELL STRAINER. 
COOK’S DEEP WELL PUMPING ENGINES. 
a Estimates Furnished Upon Application. 


te Write for Catalogue and Prices. 
Please mention The Engineering Magazine when you write. 
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MUNICIPAL 
CAST LRON PIPE AND SPECIALS FOR WATER AND GAS. ) 


Also flanged Pipe ane. Fittings, Hydrz ants, Gates, Pig Lead, etc. CHAS. MILLAR & SON, 
Selling Agents, Uti a, N.Y. Manute turers of Lead Pipe and Plumbers’ Materials. Wholesale Eastern 


Agents Akron Vitrified Sewer Piy 


Riveters—Fixed and Portable. 

Punches, Shears, Presses and 

Lifts. Traveling and Jib Cranes i 

SEND FOR PAMPHLET. 


vas GAST IRON PIPE 


Valve Indicator Posts. 


= 


R. D. WOOD & CO., 


ENGINEERS, LRON FOUNDERS, MACHINISTS. 


400 CHESTNUT ST., - PHILADELPHIA, PA. 


THE OHIO PIPE CO. 


—_——-COLUMBUS, OHIO. 
SAST IRON PIPE OF ALL KINDS. 
LOCOMOTIVE AND CAR CASTINGS 


THE UNION SEWER PIPE COMPANY 


J 


DEALERS IN 


STANDARD 
Thoroughly Vitrified 
and Salt Glazed>— | 


AKRON, OHIO, U.S.A 


A. H. MCNEAL 1. SNOWDEN HAINES 
PRESIDENT. SECRETARY AND TREASURER 


THE McNEAL PIPE and FOUNDRY CO., 


BURLINGTON, N. J. 
CAST IRON miPee for Water and Gas. 


Large Cylinders. Flange Pipes. General Foundry Work. 
If you want to buy or sell second-hand machinery, if you want a 


help, or if you want a position, advertise on page 24. 
Please mention The Encineerine Maygasine when you writh 
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$3.00 in payment of a year’s subscription 


enclose O. money order for 


to your magazine, beginning with the 
January number. It may not be amiss 
to say that, although I greatly appreciate 
the literary portion of your magazine, 


the chief reason for my now subscribing 


is the ‘**Index Department’’ you are 
carrying and_ perfecting For years | 
have found an index indispensable in 
keeping in touch with the professional 
world, especially when I was in active 


practice.’’ 


Cranes, | J. 1. VAN ORNUM, 
Water and Gas Pipe. St. Louis, Mo 


information and prices, write to 


The ‘Addystoa Pipe and Steel Co., 


Cincinnati, O. 


CHAPMAN VALVE MANUFACTURING COMPANY. 


Manufacturers of 

Valves and Gates for Water, Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 

Fire > Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
PRESSURE STEAM, 126 Les. Paesoune AND UPWARCS. 


General Office and Works, Treasurer's Office, 24 
INDIAN ORCHARD, 72 KILBY STREET, New York Office 
MASS. BOSTON 28 PLATT 8T 


Rt. Louis M. ‘RUMSEY, mt, 00,, 810 North Second Street. 


THE CRANE HIGH PRESSURE 
WEDGE GATE VALVES. 


These Valves are extremely heavy and will easily stand a working 
pressure of 200 Ibs, steam per square inch, 

They have removable seats which are practica/. 

rhe stuffing boxes can be repacked without shutting off steam, 

The stems are larger and bodies heavier than those of any other 
Valve 

Phe seat rings and wedge faces are made of a special bronze, known 
is ‘* Crane’s Hard Metal,” which is nearly as hard as steel, 

Catalogue sent upon application. 


New York. St. Paul. 


delphia. Mi lis. 
«CRANE COMPANY, 
CHICAGO. Portland, Ore. 


Pisase mention The Engineerine Mapasine when you write, 
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>>> MINING MACHINERY 


The Ingersoll-Sergeant Drill Co. 


Machinery for 
Rock Excavation 


AIR COMPRESSORS 
CHANNELERS 
ROCK DRILLS 
COAL CUTTING 
MACHINERY 
Compressed Air 


For The Pohle Air Lift Pump 

For Pneumatic Hoists 

For General Use in 

Railroad and other Machine 
Shops 


Send for Catalogue 


THE INGERSOLL-SERGEANT DRILL C0. 
HAVEMEYER, BUILDING 
Ingersoll-Sergeant Channeler on Chicago Drainage Canal. 26 Cortlandt St., = New York 


; 


THE ACKNOWLEDGED 


Perfect 
Pulverizer 


Of All Refractory Substances 


Is the ** Griffin Mill,’’ whose first cost, wear, 
and operating expense is much less than 
stamp mills, and which yields a larger pro- 
duct at less cost than any other mill, with 
perfect success in every instance. 

It will work by either the wet or dry pro- 
cess, and deliver a uniformly sized finished 
product of from 30 to 350 Mesh, with equal 
facility. Its capacity is 3 to 4 tons per hour 
on Phosphate Rock, 1% to 2 tons per hour 
on Portland Cement. Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Co., No. 92 State St., Boston. 


Please mention The Engineering Magazine when you write, 
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The builders of the 
Heaviest Machinery for the 
largest and most successful Mining 
Companies in the World are 


FRASER & CHALMERS, 


Fulton and Union Sts. 
Chicago, Ill. 
U. 


Among thousands of plants for steam power, hoisting, pumping, milling, 
concentrating, smelting and ore treatment installed by them, only a few can 
be mentioned. 


Stamp Mills. | 


Among the latest is the 
Alaska Mexican Mill, but 
over 3,000 stamps have 
been supplied for South | 
Africa, over 1,000 for | 
Colorado, over 1,000 for 
Montana, over 1,000 for — 


Riedler Pumps 
and Compressors 


for Boston & Montana, Butte 
& Boston, Montana, Solvay, 
Process, N. Y., Milwaukee 
Mining, Idaho, Horn Silver, 
Centennial-Eureka, Utah, 
Rand Mines, Africa, and 
other Companies. Lincoln 
Park, Chicago, City of Port- 
land, Oregon, Tiger Mine, 
Idaho, Mohawk Mine, Ari- 
zona, Coal Dept’s, Penna. R. 
ecece R. and Del., Lack. & West. 


R. R., ete. 


Copper Plant__-—*> PERFORATED METALS 
for Anaconda, Copper Queen, Salt Lake A SPECIALTY .... 
City, Nichols Chemical, United Verde, 
and Standard S. & R. 


Me xICO, etC., 


Catalogues on Request. @ 
Telegraphic Codes ‘Used. 


FRASER & CHALMERS, 
A. 4th. 
London, Ed., Moreing & Neal and Bedford McNeill 


Please mention The Engineering Magazine when you write 
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“THE ,, 
7 | NORWALK AIR 


COFAPRESSOR 


THe NORWALK 
WORKS GF 
ASOUTH-NORWALK 
CONNECTICUT. 


There’s a dividing line between 
GOOD PRACTICE AND 
BAD PRACTICE 


in the transmission of power. 


Do you know when to stop using Steam, and when to commence 


using Compressed Air? 
If you have any doubts on the subject, or any questions to ask, we 
will cheerfully answer your letters. 


Our circulars also are free. 


THE NORWALK IRON WORKS CO., 


So. Norwalk, Ct. 
BUILDERS OF 


AND GAS COMPRESSORS. 


| 


The above cut illustrates a small size duplex compressor, having compound air 
cylinders with intercooler, and compound steam cylinders fitted with Meyer cut-off 
valves. This is the best and most economical type of compressor for small and 
medium sizes, and is especially desirable for machine shop use 


RAND CO., 


28 PARK PLACE, 


NEW YORK CITY. 


lron Works, 


Manufacturers and Builders of 
SILVER-LEAD, COPPER 
and PYRITIC 
SMELTING FURNACES. 
Concentration, Amalgamation, 
Cyanide, and Chlorination 


IMPROVED CRUSHING ROLLS. 


APPLIED For. 


MINING, 


Plants and Equipments. 
ENGINES, BOILERS, STEAM PUMPS. 


MILLING AND SMELTING 


SUPPLIES OF ALL KINDS. 


DENVER, COLORADO, U.S. A. 


Please mention The Engineering Magazine when you write, 
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MINING MACHINERY, ETc. 


THE SULLIVAN 
DiamMOND ProspctiNG DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
or later development of mineral property. It boresto any depth at any 

ngle, and removes a solid core or section showing the location, 
thickness and quality of the mineral. 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCURATE & RELIABLE RESULTS, 


Drills operated by Hand or Hor P r, Steam, Compressed Air or 
ELECTRICITY 


GE _ RAL QUARRYING MACHINERY—Channeling and 
Gadding Machines. 


COAL MINING MACHINERY—The Stanley Entry Driving 
Machine. 


Contractors for Prospecting Mineral Land with the Diamond Core Drill. 
SULLIVAN MACHINERY CoO., 
4-60 N. Clinton St, 18 Broadway, 18th& Market St. 
CHICAGO, ILL. New YORK. DENVER. “N™ Drill, Cap. 2000 ft. 


CATES ROCK and 
ORE BREAKER, 


For Macadam, R. R. Ballast, 
Cranolithic, Concrete, Ores. 
CAPACITY Up To 200 Tons PER HOUR. 
OVER 2,000 IN USE. 

Improved Mining Mack‘nery. 

Sy / Catalogues and full information on applicatic-\ 
CATES IRON WORKS, 

50 8. Clinton St.. a Chicago. 

THE 


“SALEM” ELEVATOR BUCKET 


is made of any size required and of any 
strength of Steel for any purpose. 


Send for '95 price list-—free 


W. J. CLARK & CO., Salem, Ohio, U.S.A, 


Hoisting Engines Contractor's Machinery. 
GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


WORKS: 


Friction Drum Power Hoist. "86 To 398 RIVER AVE., ALLEGHENY, PA, 


CONTRACTORS’ PLANT MFG. CO. cinco. 


MANUFACTURERS 
HOISTING MACHINES 
Derrick Iron and Contractors’ Supplies. 
A Complete and Very Useful Catalogue Free. Mention this Magazine, 


129 ERIE STREET, - BUFFALO, N, Y. 


Proase mention The Engineering Magasine when you write 
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ALL 


DRYING, 


ENGINEERS, 
CHEMISTS. 


OISTING, mining, bridge erecting, 
dock building, pile driving, coa 


NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-handling 
Machinery for Industrial Plants and Power 


Stations. Elevators and Conveyors for all 
materials, and Power Transmissions 
employing Ewart Link-Beiting. Manilla 


Rope and all Approved Appliances. . . . 
(CHICAGO—LINK BELT [MACHINERY CC.) 


CUMMMER DRYERS, ROASTERS, GALCINERS. 


STYLES. ALL SIZES. 
FOR EVERY MATERIAL REQUIRING 
ROASTING, CALCINING. 


THE F. D. CUMMER & SON CO., 
CLEVELAND, 0O. 
109 California Street, San Francisco. 


Chas. Erith & Co. yo Gracechurch Street, London 
Austral Otis Engineering Co., Melbourne, Aus. 


hoisting and quarry engines of | 


engines, transferring machines for de- 
positing cane from car to carrier, 
with my improved patent friction 


Newark, N.J. 


1744 Market St., Philadelphia, Pa.; 22 Light St., 
Baltimore, Md.; 117 ‘Water St., Pittsburg, Pa.; 249 Ss: 
 appeg: St., Cc hicago, Ill.; 75 N. Second St., St! Louis, 


0.; 39 M: agazine St., New Orleans, La.; 34 Fremont | 


F.,San Francisco, Cal.; 53 Front St., Portland. Ore.; 
Stourth and Wakouta Sis., St. Paul, Minn.; 218 Con- 
@ress St., Boston, Mass. 


HOISTING 
ENGINES 


MANUFACTURED BY 
The John F. Byers 
Machine Co. 
Ravenna, 

Ohio. 


WRITE 
FOR 
CATALOGUE. 


drums, withor without boilers. Any | 
amount of reference given. Estab- | 


™_ in 1870. Send for Catalogue. 


any power, sugar cane transferring | 


Roller, Steel Drag, Cable and Special Chains. 


—FOR 


ELEVATING 


CONVEYING 
MACHINERY 


FOR HANDLING MATERIAL OF ALL KINDS, 


Power Transmission 
Machinery. 


WIRE CABLE 
CONVEYORS. 


MFG. C0, 163 Washincton St., N. Y. 


Columbus, Ohlo, Send for Catalogue. 


Please mention The Engineering Magazine when you write, 
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|RON DENT OF ALL ON Wire 


TRENTON 


COOPER. HEWITT & CO. 
17 BURLING SLIP. TRENTON,N. J. ty 


, BUILOING, 
FF ice 


EARLE C.BACON, 


ENGINEER 
WORKS. SY yecess Sor, to 


PACIFIC-IRON: WORKS. \ 
FARREL: FOUNDRY & MACHINE C0) and BACON, 


rushi Ore Wa: Skips, Mi 


HOISTING ENGINES 


FARREL’S (sake patterns) ORE ROCK. 


RR. CRANES s (CRUSHERS. 


OR 25 YEARS rcialtie 
COMPLETE MI ING & CRUSHING PLANTS ‘special 5. 
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WAN "7 ST. NEW YORK. 
| AWAY Bp, 25 Fremont st san Francisco. 
li Please mention The Engineering Magazine when you write, 


INDUSTRIAL RAILWAYS @@ ic 


ESIDES Regular Cars of 21 1-2 inches Gauge | 
Designed for Use in Manufacturing Establishments, 


WE BUILD SPECIAL CARS | 


suited for Peculiar Conditions, and Illustrate Several 


ah 


ny, 


|| Tip Car with Inc ening Ae hment, built tor Kllers- Coke Car built for the Toronto Gas Compa 
} lie Gas and Coke Co., Winifrede Junction, West Va. Toronto, Canada. 


i 99/010 


Car for Charging Gas Generator, built for the Mil- Acid Phosphate Car, with special dumping mech- 


| 
| 
| 
| 
| 
| waukee Gas Light Co., Milwaukee, Wis. anism, built for Morgan & Co., Shady Side, N. J. 


Bushnell & Glessner Co., Springfield, O. 


| 
40 cubic feet Tip Car, 36 inch gauge, inside flange 
wheels, built for the Colorado Coal and Iron Co. 


If connected with the handling of materials, send for our pamphlet, ** Industrial Rallways.’’ 


C. W. HUNT COMPANY, 4s sBroapway, N. Y. 


Please mention The Engineering Magazine when you write. 
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Westinghouse Air=-Brake Co., 


AIR-BRAKES 


—FOR— 


LOCcoMo tives AWD CARS. 


PITTSBURGH, PA. 


KYANIZINGC PLANT 


i 
FOR THE— 
| PRESERVATION OF LUMBER. 
i Capacity of tanks, 150,000 feet. porns equipment. Good railroad facilities, Prompt service. Thorough 
Y and careful treatment. Address all Correspondence to 
; OTIS ALLEN & SON, - LOWELL, MASS. 
| = - 
ff you wantthe 
a 3 we 
Es 
DEST TOOLS 
Q 
‘hs = 
4 a 
oa 
ey L is 
THOROUGH INSPECTIONS o 
AND = r 
Insurance against Loss or Damage = PITTSBURGH GHEE 
| to Property and Loss of Life and sai aiacannra 
. Injury to Persons caused by If you want to buy or sel) 


; | STEAM BolLER EXPLOSIONS. second-hand machinery, if you 


want help, or if you want a posi 


tion, advertise on page 24, 
J. B. PIERCE, Secretary arc i Treasurer. 


Please mention The Engineering Magazine when you write 


MANUFACTURERS OF 
A 
— 
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BALDWIN + LOCOMOTIVE + WorRKS. 


Esras.isneo 1831. 


ANNUAL CAPACITY, 1000, 


LOCOMOTIVE ENGINES, 


adapted to every variety of ser- 
vice, and built accurately to 
standard gauges and templates, 


Lo-omotives for Logging 
Railroads and Sugar Estates, 
Compound Locomotives. 
STEAM TRAMWAY MOTORS, 
MINE LOCOMOTIVES, aa 
FURNACE LOCOMOTIVES. 
BURNHAM, WILLIAMS & CO., Proprietors, 500 N. Broad St., Philedelphia, Pa. 


Pittsburgh Locomotive Works, 


PITTSBURGH, PA. 


Builders of Simple and Double Expansion 
Locomotives for every claes of service. 


Tanks, Locomotive or Stationary Bolters. 


WATER PIPE 
Railroads, Mines, Distilleries and Pulp Mills. 


H. K. PORTER & CO. 


Bank of Commerce Building, 


FROM 27017 /NCHES INSIDE DIAMETER 


STEAM PIPE CASING PITTSBURGH, PA. 
d e 
For UndereresT Norconductor Made. Light Locomotives. 
CRCOSOTED CONDUIT 
ALL SIZES, DESIGNS AND GAUGES OF TRACK. 
Cheap. Durable. Perfect. Steam, Compressed Air and Electric. 


These products are extensively used in Municipal and Railroad 
work. Wecan furnish reports showing Economy and Adaptability Prices, with photograph and specifications furnished 
in all kinds of Service, for locomotives to do work required. 


THE MICHIGAN PIPE CO., Bay City, Mich. Locomotives 86 and 56‘ in. gauges kept on hand, 


ALDEN BASSETT, 
County TREASURER, 


Det Norte, Coro. 
Please mention The Engineering Mavasine when you write. 


= 


-WOODEN CASINGS FOR STEAM PIPES. i 
uj 
§ 
{ 
VANDERSIT & HOPKINS Cyoress Shiogies and 
126 Liberty New York SEND FOR"CYPRESS FREE Cor and Lumber 
|2200: WASHINGTON AVE.PHILA 1A. 
= |"ELEPHANT BRAND PHOSPHOR-BRONZE’ | | 
ZOELTA, _| ORIGINAL and SoLe Makers In THE U.S.| 
THe ENGINEERING MaGazinE—A truly excellent publication. 


AIR BRAKES 


Standard apparatus for all kinds of Engines and Cars. Com- 
plete Equipment, or any Parts desired. 
INTERCHANGEABLE. 
GUARANTEED. PRICES RIGHT. 
Catalogue, illustrating 65 articles of standard air brake ap- 


paratus and 8 engravings of complete equipment, Price List, and 


information of value, for the asking. 


| AIR COMPRESSORS 


Duplex Pumps No. 3 and No. 4. Special Design, for 


operating Pneumatic Hoists and similar appliances. $100 and $125 


New 
Compressor. 
Remarkable Economy. Efficiency Unsurpassed. 


Prices and Catalogues on application. 


THE NEW YORK AIR BRAKE CO. 


66 BROADWAY, NEW YORK 


Please mention The Engineering Magazine when you write, 
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ELECTRICAL 85 


DTHAMOS sui Manon, Hectic, Mtg, Go. 


Direct Current, Slow Speed. 
{RON CLAD. 
SIZES UP TO 30 KiLowaTrTs. 


Lundell Dynamos directly connected to any type 
of high speed engines. 


Plants Specially Designed and Built by the 


INTERIOR CONDUIT & INSULATION GO, : 


dG West 84th St., New Vork. 


Telephones adapted tor 
every class of service. 

Long and short distance 
telephones, for exchange 
or private line use. 


j- Complete automatic system 

< for factory, mine, mill, 

= warehouse and office 

plants. 

> For further information 

address, 

2 United Electric Telephone Co, 
253 Broadway, New York, 


WESTERN OFFICE: 


1237 Masonic Temole, Chicago. 


Manufacturers of GENERATORS 


For POWER and LIGHTING, and. . . 
ELECTRIC MOTORS. 


Complete Plants for Electric Lighting 
or Power Transmission. 
. REPRESENTED ry. . 

H. B. Coho & Ce. 203 Broadway, New York. 
Me lntire & Co,, 506 Commerce St., Phila, 

. M. Angier & Co., 64 Federal Street, Boston. 
Ss. N. Blake, Elmira, N.Y. 
Wallace & Hine, 305 Dearborn Street Chicago. 
Western Electrical Supply Co., St. Louis. 
_Drake, Pavson & Whittier Electric Co., Providence RL 


H. B. COHO & COMPANY, 


203 BROADWAY, NEW YORK, 


Motors and Generators, 


Direct and Alternating Current, 
New and Second Hand. 


If you want to buy or sell 
second-hand machinery. if you 
want help, or if you want a posi- 


tion, advertise on page 24. 


OPERATIONS 


POSITIVE PRESSURE BLOWERS. = 
_ GAS EXHAUSTERS & PUMPS. | 
Co nnersville, Indiana. ¢ 


tiease mention The Lngine 


ring Magazine when you write, 
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ELECTRICAL 


West ingh Electric and inufacturing 
PITTSBURG, PA, 
The Largest and Most Completely Equipped Electrical Manufacturing Establishment in the World. 
POWER, INCANDESCENT AND ARC LIGHTING, FROM THE SAME CIRCUITS, 
We have purchased and are the SOLE OWNERS of the patents issued to Nikola Tesla for the POLY- 
PHASE ALTERNATING SYSTEM, now recogaized to be the most successfal for lighting and power purposes. 
We farnish complete lines of apparatus for the perfect equipment of ISOLATED PLANTS for 
Hotels, Office Buildings, Flats and Factories. 
STANDARD SYSTEMS 
for distribution of lights and power in LARGE MANUFACTURING ESTABLISHMENTS, MILLS AND MINES. 
WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, 
the Most Durable, Economical and Efficient on the market. 


New York, 120 Broadway PITTSBURG, We stinghous se Building, CHARLOTTE, 6-38 veiege St. 
S0STON, Exchange Building BUFFALO, Erie C ounty Bank Building. SvRACUSE, N. Ne Bastable Building. 

Cuicaco, New York Life Building. ParLapELPnHia, Girard Building SAN FRANC isco, Mills Building. 
TAcoMA, Wa sH., 102 S. roth St Sr. Louts, American Central Bldg. WASHINGTON, D. C., 333 F. St., N. 


CUT THIS OUT...... 
WE CAN SHIP PROMPTLY 


THE TRIUMPH. 


DYNAMOS AND MOTORS CARRIED IN STOCK. BEST LOW 
PRICE MACHINE MADE, 


THE TRIUMPH ELECTRIC CO., Cincinnati, 0. 


Branch | New York, N.Y. Chicago, Ill. Office and § 311-317 
Offices : ? Nashville, Tenn. Dallas, Tex. Factory :? W. Second St. 


Bo Your OWN PLATING. 


WE FURNISH COMPLETE OUTFITS Purine 
BUFFY HANSON & VAN WINKLE 92° 


MATERIALS.  (wicaco. Orrices: Newarn.N.J. New Yorn, susiness 


Keep it (THr ENGINEERING MAGAZINE) coming. It is the best all around 


magazine I have found yet. ‘T. E. DANIELS, Jr., Electrical Contractor, Provo 
City, Utah. 


The “CLARK” WIRE. 


insulation Guaranteed wherever 
used, Aerial, Underground or Submarine. _ Trade Mark, 
The Inspector of the Boston Fire Underwriters’ Union says: ‘‘A thoroughly reliable and desis 
able Wire in every respect.” 


The rubber used in insulz iting our wires and cables is chemically prepared, guaranteed to be waterproof, will aet 
deteriorate, oxidize or crack, will remain flexible in extreme cold, aod te not affected by heat. The insulation is pro 
tected from mechanical injury by one or more braids, and the whole slicked with Clark's Patent C ompound, —— 
Wires of all gauges and diameter of insulation for lelegtaph and Electric Lights from stock, Cables made to 

Clark Wire with a white outside finish for ceiling cleat work. 


Catalogues, with terms and discounts for quantities, on application, 


-EASTERN ELECTRIC CABLE COMPANY, 
S61 TO S65 FAMPSHIRE STRELHT, 
A Ciarx, Treas., Gen. Manager. BOSTON. H. Eustis. Pres. and Elects, 


ELECTRIC LIGHT WIRES AND FEEDERS. 
KERITE TAPE. KERITE ELASTIC TAPE. 
lj Write “for Catalogue. 


oe W.R. BRIXEY, Manufacturer, 203 Broadway, New York. 


* Recelved the only award given on Insulation at World's Fair.” 


Piease mention The Engineering Magazine when you wrur 
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: | HIGH CRADE INSULATED WIRES FOR INTERIOR USE. 
Chal 
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MISCELLANEOUS 


= Established 1828. 


KUBBER.... | 
DELTING | 


— FOR— 


MILLS, FACTORIES, MINES | 


and all manufacturing and mechanical 
purposes. 


QUALITY RIGHT. PRICES RIGHT. 
j Altkinds ot Mechanical Rubber Goods. 
! BOSTON BELTING CO., 
MANUFACTURERS. 
James Bennett Forsyth, Man’fg. Ag’t. and Gen. Man. - 
BOSTON, 256, 258, 260 Devonshire St. NEW YORK, 100 Chambers St. 
= CHICAGO, 109 Madison St. SAN FRANCISCO, ¢4 Fremont St. = 
Me | High Grade RUBBER GOODS. 
The McCormick Turbine. 
Vertical or Horizontal. “GLADIATOR SEAMLESS 


Gives more power as to | = 
diameter, with a higher QUILT STITCHED BELT 
than any other Water 
Wheel heretofore made. 
All sizes, both Right and Left 
hand, tested in the Holyoke | 
Testing flume. 

Estimates and plans fur- 
nished for complete Power | 
plants. 


ad for Ca Matting, Rubber lined Linen and Cotton Hose, 
MORGAN SMITH, YORK, PA, U.S.A, 
HE NEW AMERICAN TURBINE 


send for C: atalogue. | Belting, Packing, Tubing, Springs, Valves, Mats and 
N. J. CAR SPRING & RUBBER CO., JERSEY CITY, N. J. 

High efficiency at all 
Stages of gate ; steadi- 


ness of motion and easy 


working gate. 


Send for Descriptive 


THE DATION GLOBE IRON WORKS Co. 
DAYTON, OHIO, U.S. A. 


Piease mention The Engineering Magazine when you write 
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BELTING, PACKING, HOSE. Etc. 
{EVIATHAN BELTING+ | 


. Tested under the hardest possible conditions and proveo 
by years of service to be the best possibie belt 


FOR HEAVY DRIVING OF ALL KINDS. 
Pree’ exaiast Heat, Steam and Water. 
steeagth, Durability and Traction Power Uneqoalied. 
MAIN BELTING CO, 
Carpenter ST, PHILADELPHIA 


246 Sr CHICAGO 


120 Pear. ST., BOSTON 
Mend Price-Lists and Samples 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TOM, NM. J. 


J. O. STOKES, Treasurer ann 


? BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
’ TUBING, GASKETS. 


Seana." Black Seal,” “White Cross,” “Tiger,” “World.” 


Ow “Black Seal,” ‘“‘White Cross,” “Tiger” and ‘‘World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured. 


— 


MOULDED GOODS A SPECIALTY. 


THE MANHATTAN RuBBER MAN’'F’G Co. 


Cable Address: Telephone: 2965 CORTLANDT 
RUBBER HOSE. EMERY WHEELS. BICYCLE TIRES. 
RUBBER BELTINC. R' BBER TUBINC. 

STEAM PACKING. CAR SPRINGS. 
MATS AND MATTING. LINEN AND COTTON HOSE. 
ALL KINDS OF MECHANICAL RUBBER GOODS 
Factories: Passaic, J., on D. L. & W. Offices: 64 Cortlandt St., 


AGENCIES: 

Pittsburgh, Pa., J. Goldthorp, Westinghouse Building ; Philadelphia, Pa., Quaker City 
Machinery and Supply Co., 133 North 7th St.; Boston, Mass., Ireson Rubber Co., 97 High St.; 
Seattle, Washington, Puget Sound Machinery Depot ; St. Louis, Mo., Peters Rubber and Supply 
Co., 511 Nort» ath St.; Cincinnati, Ohio, B. R. Miller, 904 Neave Building; San Francisco, 
Cal., H. D Morris & Co., 143 First St.; Chicago, Ill., Chicago Rubber & Mill Supply Co., 
ata Dearborn St. WRITE FOR PRICES 


Consult Page 24. 


Please mention The Engineering Magazine when you write, 
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The National Feed Water Heater 


is a BRASS COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. ( 
500,000 H. P. in daily use. 
Coils and Bends of Iron, 
Brass, and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 


47 Lioyd St., New Haven, Conn. 
THE WORLD RENOWNED 


AUTOMATIC INJECTOR. 


90,000 in use in the United States. 
25,000 in use in Canada and other Foreign Countries. 


WHAT MORE NEED BE SAID? 


PENBERTHY INJECTOR GO. 
U. S. INJECTOR = 


Has been thoroughly tested and is Guaranteed 
not merely to be the equal of, but to be better than 
any other. No Automatic Injector in the world is 
excepted. Money refunded, express charges and 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You wili surely 
have an inferior article if you do. Catalogue free. 

_ AMERICAN INJECTOR Co., Detroit, MicH. 


AUTOMATIC 
INJECTOR 
PERFECTED 


THE SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER. 
No Vaives in Either Steam or Suction Pipe, 

A HIGHER degree of efficiency secured than ever before. Will lift either 
hb hot or cold water, and is guaranteed to work satisfactorily under all pres 
sures from 20 to 200 Ibs., and to lift from 10to 24 feet, or take © pply direet 
from tanks or water works pressure. 


——A HIGH GRADE MACHINE FOR HIGH DUTY.—— 
Eagte Ejectors, Duplex Flue Serape’s, Felthousen Gauge Cocks, Improved Glass Oi! Cups and Lubricators, 


Cylinder Onl Purnps, Compression Grease Cups, Etc. SHERWOOD MFC.CO., BUFFALO, N.Y. 


SEND FOR CATALOGUE. MENTION THIS MAGAZINE. EUROPEAN AGENTS GREENE & BOULDING, 2' FEATHERSTONE Lonson, 


of and ofl Gulla Goods 
(Weshs ot nn, Yrass., CZ 


Please mention The Engineering Magatine when yuu w ite, 
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EQUIPMENT 


ROBERT WETHERILL CO. 


CHESTER, PA. ESTABLISHED 1872. 


CORLISS ENCINES 


COMPOUND, CONDENSING AND NON-CONDENSING 
BOILER MAKERS. 


CONTRACTORS FOR POWER PLANTS COMPLETE AND HEAVY MACAMNBE 
OF ALL DESCRIPTIONS, 
WHEELER CONDENSER & ENGINEERING CO.,, | 


39 & 41 CORTLANDT ST., . NEW YORK 
PROPRIETORS AND MANUFACTURERS OF 


‘*Wheeler-Standard’’ Surface Condenser. 
**Wheeler-Admiralty’’ Surface Condeuser. 
Wheeler- Lighthall'’ Surface Condenser. 
Volz Patent Combined Surface Condenser and 
Feed Water Heater. 
Wheeler's Improved Evapcrator and Distiller. 
= Edmiston Patent Feed Water Filter. 


_Wheeler’s Feed Water Heater. 


Dy 


TEX TBOOK OF 


MODERN Practice FREE. 


ENGINES special tachinery| 


SIMPLE AND MULTIPLE EXPANSION 


BOILERS. 
Corliss Engines. 
MARYLAND STEEL CO., 208 S. 4th St., Philadelphia, Pa. 


2 Wall St., New York. 
MAIN OFFICE Sparrows Point, Md. 8 Oliver St., Boston, Mass. 


AND WORKS: 


Please mention The Engineering Magazine when you write, 
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STEARNS MANUFACTURING CO. 


ERIE, PENN. 
AS BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 
OF SPEED OF LESS THAN ONE PER CENT. IS GUARANTEED. 
WE BUILD GOVERNORS FOR OTHER ENGINES» ES THAT 4 ARE NOT 
REGULATING SATISFACTORILY. 


Write for particulars of the Woodbury Automatic High Speed Engine with the new Shepherd 
Governor. Address ERIE, PENN., or 


BurHORN & GRANGER, 136 Liberty St.. New York. Gro. CAYWoopD, 1120 pg Rookery, Chicago 

A. H. RIDDELL, 81 Forest Bidg., Phila Tw T. SpraGuge , Lumber hange, Minne- 
KELLOG« & WITHERBER, 41 Federal St., Boston. Minn. 

Ww. — CREELMAN, 818 Granite — Rochester, N. Y. | Jour D. Epy, 29 & 31 Spear St., San Francisco, Cal. 


Uniformity of Speed and 
Economy of Performance 


—ARE BEST IN THE— 


AUTOMATIC 
GUT-OFt 
ENGINES 


WORKS: OFFICE: Cc. E. SARGENT, Wesrean Reenesenrarive 
— 15 CORTLANDT ST., 404 FORT DEARBORN BUILDING, 
N. N. Y. CHICAGO, ILL 


THE GLONBROCK STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Morrin “Climax” and “Compound” Safety Water Tube Boilers. 


Built in Units of 50 to 1000 H. P. 
Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 


Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers. 
Please mention The Engineering Magazine when you write 
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ENGINE-ROOM EQUIPMENT 
-CORLISS. 


Correspondence Solicited. Call for Catalogue E. 
HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION. 


en Condensing, Compound, Triple-Ex- 
pansion or Quadruple Expansion. 


Close Regulation and Best Attainable Econ- 
omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CO., 


HAMILTON, OHIO, U.S.A. 


M AY For each copy of the May 1891, number of this magazine, returned to us in 
good condition we will pay 75c. in cash or exchange copies. 
8 9g 1 THe NGINEERING MAGAZINE Go., Times Building, Y. 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts. - EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 
Marine Engines, Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 
Plate Iron Work and Machinery of every description. 


F COMPANY, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue. 


(Tandem Compound, ) ALSO BUILDERS oF 


Electric High-Speed Engines and Ice-Making and Refrigerating Machinery. 


Corliss economy with 


high Corliss Engin 
BUILT BY THE 


| Erie City Iron Works, 


wis w ERIE, PA. 
General Manufacturers of Fire 
= ae ¥ and Water Tube Boilers, 
- = Throttling and Automatic 
Governor Engines. 


1400 EAST AVENUE. 


Please mention The Engineering Magazine you write 
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© MINING MACHINERY. 


THe Epwarp P. ALLis Company, 
MILWAUKEE, WIS. 


MANUFACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR  COPPRESSORS, 
SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 
ORE CRUSHERS, CRUSHING ROLLS, STAMP 
MILLS, CONCENTRATORS, GENERAL MINING, 
MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A. Larkin, Manager. 
MINNEAPOLIS—416 Corn Exchange, 
J. F. Harrison, Manager. 
CHICAGO—Room 509, Home Ins. Bidg., 
J. B. ALLEN, Manager. 
DENVER—1316 18th Street, 
W. H. EMANUEL, Agent. 
= : }_ SAN FRANCISCO—3: Main Street, 
——— — D. B. Manage~ 


ILLAN’S For Electric Lighting, 
Mill Driving and 
PATE NT all purposes. 


Boonomy 
surpassing that 
of the highest class 
of slow-running engines, 


M. C. BULLOCK MFG. CO., CHICAGO, U. S. A. 


Please mention The Enguneering Magesine when you write, 
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os ENGINE-ROOM EQUIPMENT 


SouTHWARK FOUNDRY & MACHINE Co., 


PHILADELPHIA, PA. 
SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 
Simple, Compound, Triple Expansion, Condensing and Non-Condensing. 


The best engine for any service where high economy and close regulation are desired. 
Compact in form and durably constructed 

Specially adapted to driving electric generators direct connected and by belt. Also for 
rolling mill work 


BLOWING ENGINES, REVERSING ENGINES, CENTRIFUGAL PUMPS. 


BRANCH OFFICES* 


CINCINNATI. CHICAGO. PITTSBURGH. ST. LOUIS. 
Do Your Valves Give Out? | 
Albany, 
Baltimore, 
FAIRBANKS’ VULCANIZED ASBESTOS PACKED COCKS | Boston, 
and you will get satisfaction, Buffalo, 
For boiler nara hy ‘raulic = oil, acids, etc., New Orleans, 
they are unexcelled, 
THE FAIRBANKS Co. | Pittsburgh. 


BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE IS SAFER 


: WHERE Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost. 
WATER 
COLUMNS 
ARE. USED. 
They should be included in all boiler specifications 


in the interest alike of economy and safety 


Write for Catalogue. 


THE RELIANCE GAUGE CO., 
MORRIS, TASKER & CO, ™ 


INCORPORATED. 
Offices, 222 and 224 South Third Street, Philadelphia, Pa. 
MANUFACTURERS OF 


BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. 


PASCAL IRON WORKS, Philadelphia. DELAWARE IRON WORKS, New Castie, Des 
Electric Light and Railway Pipe Poles a Specialty. 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
« » HIGH SPEED ENCINES. 


Simple, Compound, and 
Triple Expansion Engines, 
and High Pressure 
Boilers, 


COMPLETE STEAM 
POWER PLANTS 

OF HIGHEST ATTAIN- 
ARLE EFFICIENCY. 


Address BUCKEYE ENGINE CO., 203 BROADWAY, SALEM, 
Please mention The Engineering Magasine when vou write 
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MACHINE SHOP EQUIPMENT 


ENCINEERS AND BUILDERS. 
Horizontal Boring and Drilling Machines, 

Vertical-Turret Boring f and Turning Machines, 
Chord Boring Machines, Cylinder Borers, 
Car Wheel Borers, Hydrostatic Presses, 
Engine, Shafting, Boring and Turning Mills, 
Forge, Axle and Quartering Machines, 
Driving Wheel. Arch Bar Drills, 
Lathes, Multiple Drills, 


Slotters, Planers, 
Shapers, 


Bending Rolls, 
Quartering Mchs., 
Crank Pin Machines, 
Straightening Rolls, 
Car Wheel Plate Lathes, 
Pulley Lathes, 
Etc., Etc., Etc. 


Screw Mchs., 
Vertical Drills, 
Radial Drills, 
Cutting-off Machines, 
Pipe Cutting-off Lathes, 
Pulley Borers, 

Etc., Etc., Etc. 


BRANCHES: 
New York, Chicago, Pittsburgh, Philadelphia, Boston. 


The review and index are STARRETT'S FINE 


features (of THe ENGINEERING 


MAGAZINE) that cannot be too 


highly praised. 
WALTER M. HAY, 


Skilled mechanics prefer them. 


City Engineer, Live dealers sell them. Send 


(Civil and Sanitary Engineer), L % Starrett 


Muscatine, Iowa. 


ATHOL, MASS., U. S. A. 


ALLKINDS DIES.SA 


TOOLS, DRILLS, Paris 
ERICAN OFFICE . 91 JOHNST.NEW YORK. 


SSOP & SONS.L’D. W.EWAGNER. Gen Mor. 


1893 


In our business as Consulting Engineers we find your magazine a very desirable 


publication both for reference and for the substantial matter it contains. 


somewhat lost without it. 


We would feel 


THE SCOTT-PEARSON ENGINEERING CO., Sr. Louts, Mo. 


Please mention The Engineering Magazine when you write. 
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+55 MACHINE SHOP EQUIPMENT 


WM. SELLERS & 


INCORPORATED, 


Pa. 


—MANUFACTURERS OF— 


Improved [Machine Tools for Working Iron and Steel, 
High Speed Power Traveling and Swing Cranes, 
Injectors, Turn Tables, Shafting, &c., &c., 

Tectinga Machines. Smokeless Mechanical Stokers. 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucxs, 


Saps and Dies, Drill Grinding Machines, and Special Tools| Catalogues on application. 


Orrice amp Factory :-COR. LAKE & KIRTLAND STS., CLEVELAND, Oni0. 
Savesroows :—-99 READE ST.. NEW YORK ; 85 QUEEN VICTORIA ST., LONDON, ENGLAND. 


THE STANDARD TOOL CoO., Cleveland, Ohio. 


Manufacturers of STRAIGHT-LIP INCREASE 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 
_ SPRING COTTERS AND FLAT SPRING KEYS. 


STOP THAT NOISE! 


New Process Raw Hide Pinions are noiseless, cleanly and 
durable Have stood the test of time and are endorsed by lead- 
ing machinery manufacturers everywhere. 


THE NEW PROCESS RAW HIDE CO., 


Patentees and Sole Manufacturers. SYRACUSE,N.Y.,U.S.A. 


ASTER MACHINE SCREWCO. STOW FLEXIBLE SHAFT 6O., 


WORCESTER. mags! | 


PHILADELPHIA, PA. 
Manufacturers of Set, 


Manufacturers of 
FLEXIBLE SHAFTS, 
and Machine Screws, Studs, ote 
METAL and WOOD T | 
WOR 


T SCROLL SAWS, 


TAPPING, REAMING 
ISERS, 


BORING MACHINE 
Aiso Tools for Emery Wheel Grind- 
LATHES, FORMERS, 
CIRCULAR SAWS and MACHI NERY. 
Ve carry in Stock all th 


ing, Metal and Wood Polishing. 
LEADING 
vy VERY LOW PRICES! 


Cattle Brushing and 
Clipping. 
Builders of 

Special Machines for 

Send 4 cents for large Illus. Catalug Bri 

THE WILKINSON CO., Boiler M 

83 Randolph St., Chicago. = Contractors, &o. 
Please mention The Engineering Magazine when you write, 
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MACHINE SHOP EQUIPMENT 


Power Punching and Shearing Machinery 


Boiler Punch 
Gate Shears. 
Angle-lron Shears. 
Bar-lron Shears. 
Automatic Spacing and Punching, 
of all Sizes. 


BELT AND STEAM DRIVEN. Write for Circulars 


THE LONG & ALLSTATTER CO., 


Heavy Double ™ Machine. HAMILTON, OHIO, U.S.A. 


CAR 
SHOP 
TOOLS. 


Our 300-page catalogue, describing the 
most comprehensive line wood work- 
ing machinery for pattern makers, car 
builders, and others, will be sent free to 
those interested, on application. 


The use of this Car Brace Cutting- off Saw in any Car 
Shop, ensures a saving in the cutting of freight} car 
J mn A. FAY & CO. ; braces, which will commend it to all master mechanics. 


271 to 291 West Front St. Cincinnati, O. 


Pattern Makers’ 
Machinery. 


We have just issued a 325-page catalogue, 
describing our line of wood working ma- 
chinery for car shops, ship yards, etc., 
which we will send free to those to whom 
it will prove useful as a book of reference, 
on application to us, as below. 


® iW E E GA N CO °9 Improved Double Rip and Cross Cut Saw, 


with Tilting Table. 


212-232 W. FRONT ST., - CINCINNATI, 0. A necessary tool i in every pattern shop. 
C. B. ROGERS & CO., Norwich, Conn. 
MAKERS OF 


High Class Wood-Working Machinery. 


FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 


WAREROOMS 
109 Liberty St., New York. 
94 Pearl St., Cor. High, Bostea, 
26 & 28 West Randolph 94, 
Chicago, Ill. 
Please The Engineering Magazine when you write. 
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LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT, U.S. A. 


Capacity 2 in. | 
diameter, 
24 in. long. 


2x24 Flat Turret Lathe. 


HEAVY SLAB MILLING MACHINES. 


{fs inch by ine h by feet. 
REGULAR Jag 
15 * 15 “ 4 “ 


PATENT CUTTERS, 
SPECIAL MILLING MACHINES DESIGNED. 


The Ingersoll ae Machine | Co. 


U.S.A. 


Write for full information, photographs and prices. 


STOW j FLEXIBLE SHAFT. HIGH CLASS ENGINE LATHES. 


Invented and M'f'd by 


Stow Mfg. Co., 
Binghamton, N, ¥. 
Established 1875, 


PORTABLE, 
DRILLING, 
TAPPING, 
BREAMING. MADE ONLY BY 
a Gen" Buropeas THE. BRADFORD MILL GO. cincinnati 
nenthal & Co. 8 Hease: CHAS. CHURCHILL & 08., 91 Cross 


peeve Victoria Finsbury, London, C., Eng. 
t.. London. Eng Wew York: GARVIN MACHINE CO., CanaL & Sta. 


The PEERLESS DUPLEX Pipe Threading and Cutting Machines. 


Accurate and Minute Adjustment of Dies, 
Quick Release of Dies after Thread is Cut, 
And Effective Gripping Chucks. 

Any of our Machines can be 


Equipped with Bolt Dies. 


Write for descriptive circulars and mention 
THE ENGINEERING MAGAZINE, 


Combination Benchand Pipe Vises. 
Emery Surfacers and Screw Punches 


P. D. Q. C. No. 4 Improved. Bignall & Keeler Mfg. Co., 


Expanding dies for 1 to 4-inch pipe. Works: Edwardsville, Ill. ST. LOUIS, MO. 
Please mention The Engineering Magazine when you write, 
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G TORS an MILLS, BRAS COPPER 
LA 


XEDGING MACHINES 


The TOLEDO MACHINE AND TOOL CO., 


MANUFACTURERS OF 

POWER PUNCHING PRESSES, DROP PRESSES TRIMMING 

PRESSES STAMPING PRESSES, RIVETING PRESSES, 

EMBOSSING PRESSES, PRESSES WITH AUTOMATIC 

FEEDS. COMPLETE OUTFITS FOR CAN MAKING. 
SPECIAL MACHINERY, ETC. 


¢ Die Forgings to Order. . SEND FOR CATALOGUE. 
A— TOLEDO. Gh 
Too. cMIAKERS LATHES. 


New Design—Handy and Accurate. 48 in. Planer. 
Send for Description and Catalogue D to 


EITCHBURG MACHINE WORKS, 
‘FITCHBURG, MASS., U.S. 


METAL WORKING TOOLS QUICK DELIVERY. 


ATH ES # The Wright Co., Co., 


16 in. to 36 in. Swing. Lowell, Mass., 


ASK FOR PRICES. U.S.A. 


THE POND MACHINE TOOL CO. 


PLAINFIELD, N.'J. 


manuee"<* Metal Working Machine Tools, 
RADIAL DRILLS, 

PLANERS, LATHES, DRILL PRESSES. 

HIGH GRADE TOOLS, heay 


and werful, from LATES 
and BEST DESIGNS. 


Manning, Maxwell & Moore, 


SALES AGENTS. — | 
& 113 LIBERTY ST., NEW YORK, 


424 Telephone Building, PrrrsspurGu, Pa. 60 Santh Canal Street. 


fiease mention lhe Lngineering Magazine when you wrtte. 


OLE & Soy, 
. MANUFACTURERS AND DESIGNERS OF ALL KINDS OF 4 
HEAVY MACHINERY, 
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MACHINE SHOP EQUIPMENT 


SUCCESSORS TO 


A . We desire to inform the trade that under 

4 : i date of January 1st, 1896, the corporate name 

meme =6of the Lodge & Davis Machine Tool Co. 
§ fee was changed to the Davis & Egan Machine 

4 Tool Co. 


The production of our well known line 
of Machine Tools will be conducted on the 
a same high plane as heretofore, embodying 
7 , the highest grade materials, superior work- 

| ey manship, beauty and simplicity of design. 

2 BEENo expense will be considered in securing 

=the best mechanical ability, and our constant 

il je fe aim shall be to maintain the advanced position 

| : we now hold as builders of Standard Machine 
Tools. 

Additional capital and increased facilities 
will enable us to carry a larger assortment of 
tools at our various stores for immediate 
delivery. 

We earnestly solicit the continued patron- 
age of our friends and patrons. 


The Davis & Egan Machine Tool Co. 
Works, CINCINNATI, OHIO. 


New York, Boston, Phila., 
( 110 Liberty St. 36 Federal St. 19 N. 7th St. 
4 a 68 & 70 So. Canal St. 720 N. Second St. 


Please mention The Engineering Magazine when you write. 
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ARCHITECTURAL 


Cuas. M. Jarvis, Burr K, Figip, 


Gro. H. SAGE, F. L. WiLcox, 
Pre’st and Chief Engineer. Vice-President 


Secretary Treasurer. 


Ht BERLIN IRON.BRIDGE CO. 


ENGINEERS, ARCHITECTS AND BUILDERS OF IRON 
AND STEEL BRIDGES, ROOFS AND BUILDINGS. 


B22 


The above illustration, taken direct from a photograph shows the interior of an 
Iron Foundry designed and built by us for the Farrel Foundry & Machine Co.. at 
Ansonia, Conn. The building is 129 ft. in width by 302 ft. in length. The wings ate 30 
ft. and 43 ft. respectively, and the central portion is 56 ft. in width. The central portien et 
the building is controlled by a hydraulic traveling crane, with a travel the full length of 
the building, and is also arranged with jib cranes for delivering material from the traveling 
cranes to the cranes in the wing trusses. 


The above illustration, taken direct from a photograph, shows the construction of 
a Parabolic Truss Bridge designed and built by us for the city of Binghamton, N. Y. 
The bridge consists of three spans of 165 ft. each, with a roadway 24 ft. wide in the 
clear, and two sidewalks each 6 ft. wide in the clear. 


Send for Illustrated Catalogue. Office and Works: EAST BERLIN, CONN. 


Please mention The Engineering Magazine when you write, 
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an RITER & CONLEY 


IRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTION. 


Steel Frames, Roofs and Buildings, Coiumns and Girders, 
Oil Tanks and Refineries, Blast Furnaces, Steel Works, 
Boilers — All Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging— ~ eat 


RITER & CONLEY, Pittsburgh, Pa. 


New York Office: (Taylor Building) 39 & 41 Cortlandt Street. 


Bridge - and - Structural 
Iron - Work. 


CANTON, - OHIO. 


Mississippi River Bridge—centre spans each 456 feet. 


The “Taylor Old Style” Brand. 


The Heaviest Coated Roofing 
Tin Made. . 


Specially adapted for Passenger 
Coaches, Locomotive Cabs, Freight 
Cars Round Houses, etc. 

Each sheet made by hand—dipped 
in open pots of metal—the same 
as in 1830. No machinery or rolls 
used to squeeze off the metal coat- 


TRANSLUCENT 
FABRIC 


A Substitute for Glass. 


Absolutely proof against heat, cold, 
storms, atmospheric conditions, expan- 
sion, contraction, etc. It is durable, 
flexible and strong. 


SKYLICHTS 


constructed of Translucent Fabric are 


guaranteed not to crack, break or leak. Write ing. N. & G. Taylor Co. 
for catalogue. It may save you Dodlars. Sole Manufacturers, 
Philadelphia. 


THE CANTON STEEL ROOFING CO., 
CANTON, OHIO. 


HEAVY GAUGE For Mills, Mines, Factories 
Galvanized and Black Pipe. Abattoirs, Etc. 
WRITE FOR PRICES. 


SUPERIOR Graphite Paint 


For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 
Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 


Detroit Graphite Mfg. Co., 


Tue ENc INEERING MAGAZINE is adaed a great bale to me in my business. 


J. Y. GRIER, Builder and Contractor, 
Liberty Hill, Texas. 


Please mention The Engineering Magazine when you write 
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STEAM AND WATER HEATING APPARATUS 


For Public Buildings, 
sResidences, etc. 


OUR SPECIALTIES..... 
J Mercer, Mills, Gold and Cottage Steam and Water 
a Heating Boilers. Adapted for Hard or Soft Coal 
and Wood Burning. 


my The Reyes Union, Union, Champion and Imperial Water 
nd Steam Radiators. 
Gold’s Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH CO., 


4 FOUNDRY: 133-135 Centre St., New York. 
WESTFIELD, MASS. Send for Circular. 


The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings 44 Art Metal Work in Wrought and Cast Iron, 
Bronze, Brass and Aluminum *& Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt Kk Special Designs 
Submitted 


PITTSBURGH TERRA COTTA LUMBER CO. 


POROUS TERRA COTTA OR HARD TILE 


G@ 


Furnished and Constructed in all Parts of the United States. 
GENERAL OrFices: CARNEGIE BUILDING, - - PITTSBURGH, PA. 
EASTERN OFFICE: POSTAL TELEGRAPH BLDOG., NEW YORK. 


EMPIRE FIRE-PROOFING Co., 


Manufacturers and Contractors for every description of 


Hollow, Solid and Porous T | L cE For Fire-Proof Buildings 


Pittsburgh Office: No. 814 Carnegie Building. 
Chicago Office: No. 1303 Monadnock Block, Cor. Jackson & Dearborn Sts, 
ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, ete. 
Porous Terra-Cotta, Fire-Brick, ete., ete, 


Wonks, MAURER, N. J. Orrice AND DEPOT, 420 EAST 230 STREET, New 
Send for 1894 Catalogues on ‘ * Fireproofing” and “ Fire-Brick.’ 


H.BRooKseCo. CLEVELAND, 0. 


m OF EVERY DESCRIPTION. 
SEND 76" CATALOGUE. 
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Please mention The Engineering Magazine when you write, ay 


When you wish to buy a 


HEATING PLANT, 


send for a catalogue of 


Te Duwnine: Bower 


We also make 
* Steam Engines, Boilers and Machinery 
NEW YORK CENTRAL IRON WORKSCO. 


04 Exchange Street, Geneva, 
on HANA 


MICHIGAN 


Sale 


Offices 
lsat Vine M.. Philadelphia 


STEAM OR HOT WATER | 


16 erway | 8t., New York. 
8. Market St., Boston. 


Wilks 
ond 
Genel, 


Best in USE 
FOR ALL PuRPOosEs 
HEATING AND 
HoT 
WATER. 


ALL STEEL. 


NO COILS OR FLUES. 
ALL SIZES. 


Send for Catalogue. 


123 8. Clinton St. 
CHICACO. 
N.S. BOUTON Pres. 


E. H. SEDGWICK 
Treas. ano Gen, Mar. 


THE BEST EXPANSION TANK 


IN THE WORLD. 
ANTI-WASTE EXPANSION TANK. 


SELF-FILLING, DURABLE AND INEXPENSIVE.... 


___MANUFACTURED _HEPE, KOVEN 


Orrice: 16 Spruce StT., New YORK. 


Murphy’s Packless 


Radiator Valves 


WILL NOT LEAK AT THE STUFFING BOX AND REQUIRE NO PACKING 


BEST VALVE IN THE WORLD Send for our Catalogue 
203 S. CANAL ST. 
Cc. P. Monash, Mor. CHICAGO 


Free 


ATHS 


Works: Jersey City, N. J. 


“Best in the World. 
Only one quality. 
All Guaranteed. 


S.M.CO.ON THE BOTTOM. 


STANDARD JIFG. CO., Box R, Pittsburgh. 


al Please mention The Engineering Magasine w vhen you write. 
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Doesn’t Eat 


up fuel faster than you can buy it! The «« SPENCE” 
Hot Water Heater is not a hearty eater. That's one 


is Constructed of circular sections, which are of two patterns, the one 
having a smoke flue in the centre and the other a number of smaller 
flues nearer the periphery. These sections are placed alternately one 
above the other. One can readily see that, under this arrangement, the 
products of combustion, unable to escape to the chimney in a direct 
line, are retained until they have been utilized to the best 
possible advantage. Enough sections are employed to 
absorb all available heat when the heater is running to its 
full capacity, so that none is wasted. Consequently very 
little fuel is required to keep the firepot in supply. 


American Boiler Company 


**We Heat the World.”’ 
New York: 94 Centre St. Chicago: 84 Lake St. 


THE 
STURTEVANT: 
BLOWER 


\ 


ALL SIZES AND STYLES FOR EVERY POSSIBLE DUTY. 
@®*@SEND FOR CATALOGUES.6@ 


34 Oliver Street, Boston, Mass. 75 Queen Victoria Street, London, E. C., Eng. 
131 Liberty Street, New York, N. Y. 21 West Nile St., Glasgow, Scotland. 

135 North Third Street, Phila., Pa. 87 Zimmerstrasse, Berlin, Germany. 

16 So. Canal St., Chicago, Ill. 2 Kungsholmstorg, Stockholm, Sweden. 


Pease menzion “he Engineerseg Magazine waren vou 


of the features which have made it so immensely popular. The ** Spence”’ $ 


» 
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MISCELLANEOUS 


PERFORATED SCREEN PLATES. 


IN STEEL OR BRONZE, FOR 


CoaL, Coke, ORE AND Rock. 


THE HENDRICK MFG. CO., Ltd., 
CARBONDALE, PA. 


WE A =<UPERIOR 


PIPE THREADING 
AND CUTTING-OFF 
MACHINES, Hand or Power. | 


Also 


STOCKS AND DIES. 


Send for Catalogue. 


THE ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. 
New York Office, 139 Centre St. 


No. 3 Machine. 


FROM 10 TO 2,000 LBS, WEIGHT, 


present. Hundreds of testimonials showing 

F. E. CANba these castings have proved the most sat- 
vice-Presioenr. isfactory and economical for all purposes 

TO 200082 requiring strength and durability. 


CHROME STEEL WORKS, 


J. G. DUNSCOM,, 


TREASURER, Kent Ave., Keap & Hooper Sts., Brooklyn, N. 


The “Gorton Side-Feed” Boiler 


Is just what you want for Steam and 
Hot Water Heating. It has advan- 
tages over any other boiler on the 
market. Send for our Book, ‘*‘ Mod- 
ern House Heating,’’ and investi- 
gate for yourself. Free on appli- 
cation. 

ADDRESS, 


GORTON & LIDGERWOOD CO., 
96 Liberty St., New York, 


Old Colony ee Van Buren and Dearborn Sts., 197-203 Congress St., 
Chicago, Til, Boston, Mass. 


Please mention The Engineering Magazine when you write. 
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STANDARD BRANDS: 
NICHOLSON 

GREAT WESTERN. 
X. F. (EXTRA FINE). 
AMERICAN, 


FACTORIES AT 
PROVIDENCE, R. I. 

BEAVER FALLS, PA. 
PAWTUCKET, R. I. 


WORKING MACHINERY, 


NEW AND SECOND HAND. 


Over 700 Machines in Stock. 
Send for Latest List. 


Prentiss Tool and 
Supply Company, 
115 Liberty St. New York. 


62-64 So. Canal St., Chicago. 


INSULATED WIRES AND CABLES. 


THE OKONITE “COMPANY, Ltd. 


WILLARD L. CANDER, } Managers GEO MANSON, Gen. Supt. 
H. DURANT CHEEVER, age W. H. Hoparns, Secy. 


13 Park Row, NEW YORK. 


. 


THE HAZELTON: rorctrine 


WATER TUBE BOILER. 


THE BEST BOILER IN THE WORLD AND THE CHEAPEST PER 
SQUARE FOOT OF HEATING SURFACE. 


OVER 100,000 H. P. IN UE. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 


THE HAZELTON BOILER CO., 


Sole Proprietors and Manufacturers, 
GENERAL OFFICE: 


716 East 13th St., New York, U.S.A. 


Cable Address : * Paila,”” New York. Telephone Call, 1229 18th St., New York. 


Please mention The Engineering Magasine when you write. 


PRINTED BY CLARK 4 ZUGALLA, N.Y. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. |. : 
¢ MACHINES FOR WORKING IRON AND STEEL-—SMALL TOOLS FOR MACHINISTS’ USE. 


Our ability to meet the requirements of 
a large variety of establishments is indicated 
by our line of Eescccseseune 


50 MICROMETER CALIPERS, 


measuring from % inch or 13 m/m to 24 

inches or 624 m/m by thousandths or ten 
thousandths of an inch or by hundredths of a milli- 
metre. For sale by all leading hardware dealers. 
Features essential to accuracy and durability protected 
by patents. 


We Glaim the Following Merits for Jenkins Bros. Valves. 


. Manufactured of the Best Steam Metal. 
No regrinding, therefore not constantly wearing out the seat of the valves. 
Contain JENKINS DISC which is suitable for all pressures of Steam, Oils and Acids, 
The Easiest repaired and al! parts interchangeable. 
Every valve tested before leaving the factory. 
ALL GENUINE stamped with Trade Mark. 


JENKINS BROS,., NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 
SEND FOR CATALOGUE. 


Bank of Commerce Building, 
PITTSBURGH, PA. 


Havemeyer Building, New York City, N. Y. 
The ‘‘ Rookery,’’ Chicago, Ill. 
10 Peninsular Bank Building, Detroit, Mich. 
71 Perin Building, Cincinnati, Ohio. 
24 South Water St., Cleveland, 0. 
712 Union St., New Orleans, La. 
1107 Betz Bidg., Philadelphia. 


We make them; the best that h ing ity 
ein devise. Can't tell you about them here. 
Send for our beautifully illustrated catal e. 

ree. It will wim you to our ideas. Complete 
lighting or power plants. 


Dynamos. J. H. McEwen [lfg. Co., 


Dey Street, New York. 


LUNKENHEIMER’S “SENTINEL” 
Snap Lever, Sight Feed OIL CUP. 


UNEQUALLED FOR DYNAMO AND ENCINE USE. 


Simple, Practical, Efficient. Devoid of Complicated Mechanism. 
Possessing advantages not found in any other cup. An impartial 
trial and test solicited. Madein 8 sizes. Satisfaction guaranteed. 
Pocket catalogue of superior steam specialties, gratis. 


THE LUNKENHEIMER CoO., 
Headquarters: CINCINNATI, O., U.S. A. 


THE LUNKENHEIMER 00., THE LUNKEN VALVE 00,, 


51 John St., NEW YORK. 35 Gt. Dover St., LONDON, 8. B. $ 


32ode 
250 3 0937 
3-8 5 1562 
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MISCELLANEOUS 
THE. 


BROWN HoistTING & CONVEYING MACHINE Co. 
CLEVELAND, O., U. S. A. 


NEW YORK OFFICE, GENERAL WESTERN OFFICE, PITTSBURGH OFFICE, 
HAVEMEYER BLDG. MARQUETTE BLDG., CHICAGO,ILL. CARNEGIE BUILDING. 


COMPLETE SYSTEMS FOR HANDLING OF MATERIALS. 


The most perfect machinery for handling ore, coal, etc., from vessels, docks 
and cars. Sole makers of 
THE BROWN PATENT CANTILEVER CRANES, IN USE ON THE 
CHICAGO MAIN DRAINAGE CANAL, 

The best machinery for handling material in Ship Building Yards, such as 
MARINE PLATES, ARMOR PLATES, STRUCTURAL WORK, ETC. 

DESIGNERS AND BUILDERS OF TRAVELING, LOCOMOTIVE, JIB, PILLAR 
and other CRANES, Friction Clutch Hoisting Engines, Boilers, Skip Cars, Self- 
Dumping Buckets, Friction Clutches, etc. 


THE STIRLING 
SAFETY BOILER. 


No cast Metal. No flat surfaces, 
No stay Bolts. 
No multitudinous hand hole plates, 
four man holes giving access to every par’ 


THE STIRLING CO., 
Gen’l Offices, Pullman Building, 


CHICAGO, ILL. 
AMERICAN TOOL AND MACHINE CO., 


-..+* 302 FEDERAL ST., BOSTON, MASS. 


MANUFACTURERS OF A 


“RELIABLE FRICTION CLUTCH.” 


THE MARION STEAM SHOVEL C0. 


MARION, OHIO, 
Manufacturers of a full line of 
Steam Shovels, Ballast Unloaders, 
Dredges and Ditchers, 


SUITABLE FOR ALL CLASSES OF WORK, 


Our machinery is in use in all parts of the United States and Canada 
and in many foreign countries. Results are whet purchasers are ue rok ing 
for. Our representations and statements are all conservative, and our ma- 
chinery will do more than we claim for it in all cases under fair circum- 
stances. All corre spondens e cheerfully answered, Write us for particulars 
regarding machinery suitable to your needs, and for illustrated catalogue, 


The Marion Steam Shovel Co., 


PRESSORS 
AIR @MPRESSOR yp 

26 Cortlandt St.,New York. 


Please mention The Engineering Magazine when you write. 


EDWARD SMITH & CO., 


For Bridges andall Structural Varnish Makers and Color Grinders, 
45 Broadway,New York. P.O. Box 1780. 


Metal. 


al called Black Bridge 
Paint.) 


METAL 


Worn. 
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“ The Painting of Metallic Surfaces” 


IMPROVED TRANSITS engine. 


It is YOUR | 


BUSINESS 
to see that iron is properly protected. 


it is OURS 


to furnish the necessary material. 


WE KNOW .... 


A N T | = R U Ss T is unequaled for this purpose. 


HARRISON BROTHERS & CO., 


PHILADELPHIA, 
NEW YORK, 
for the asking. CHICAGO 


Our pamphlet on 


gineering, Surveying and Drafting instruments and 


AND LEVELS sees QUEEN & co., Inc 


Mlustrated Catalo d 
Fee ONLY if this ad. is mentio OFFICE, 116 FuLTonsT. PHILADEL?HIA. 


THRESHER ELECTRIC CO., 


Successors to 


Shawhan-Thresher Electric Co. 


Complete Equipments of 


ELECTRICAL MACHINERY. 


DAYTON, O., U.S.A. 
THE ODORLESS EXCAVATING CO. 


MANUFACTURERS OF 


Pumps and Apparatus for Cleaning 
Vaults and Cesspools. 


Send for Catalogue and I'rice List. 
64 FEDERAL ST., - BOSTON, MAss. 


If you want to buy or sell second-hand machinery, if you want 
help, or if you want a position, advertise on pages 24 or 25. 


THE VULCAN IRON WORKS CO. 


OHIO. 


Our ‘‘ Ciant.”’ 
Send for Catalogue. 


See next issue of this 


THE VULCAN ON WORKS. = TOLEDO, USA magazine, 


Please mention The Engineering aati when you write, 
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PUBLISHER’S ANNOUNCEMENT. 


Terms:-—$3.00 (or 12s. 6d.) a year inadvance. Booksellers and Postmasters receive subscrip- 
tions. Subscribers may remit in Post Office or express money-orders, or in bank checks, drafts, or 
registered letters, made payable to ‘‘ The Engineering Magazine.’’ Money in letters is at sender’s 
risk. The date to which each subscription has been paid appears, with the address, on the wrapper 
enclosing each number of the Magazine. 


_ Special Notice :—The publisher must be notified by letter when a subscriber wishes his Maga- 
zine discontinued. All arrearages must be paid 


Bound Volumes: - Containing the numbers for six months, in half Morocco, $3.00; half 
Russia, $2.75; half American seal, $2.75 ; full sheep, $2 75; cloth, $2 50. Back numbers will be exchanged, 
if in good condition, for corresponding bound volumes in half Morocco for $1 50; half Russia, $1.25; 
half American seal, $1.25; full sheep, $1.25; cloth, $1.00 per volume (six numbers'; subscribers payin 
charges both ways. Postage on each volume 39 cents \ll numbers sent for binding should be marke 
with owner's name. Volumes end with March and September numbers 


Advertising :—The rates for advertising will be quoted on application. 
THE ENGINEERING MAGAZINE, 
Times Building, New York, U. S. A. 


AUTHORS AND Papers THis MONTH. 


JOHN R. DUNLAP ( Zhe Money Question and Constructive Enterprise Editor of The 
Engineering Magazine. 


J. SELWYN TAIT ( Zhe Scotch System of Branch Banks)—Educated in Scotland and 
learned banking in the British Linen Company Bank, one of the oldest and best banking institu- 
tions of Scotland ; after went to London where he joined a large joint stock bank; in 1869 ap- 
pointed a branch manager of that bank (London & South Western Bank) and the number of 
branches under his charge was finally increased to six ; during his service as manager established 
several branches among new communities and was therefore able to gain a practical knowledge 
of the stimulus which branch banks are to the localities in which they are established ; for many 
years a Fellow of the Royal Literary Society of London; since residing in the United States has 
written extensively for the press on financial subjects, over his own signature, his contributions to 
the New York Evening Post being especially well known. Mr. Tait isthe author of a drochure 
—now out of print—entitled ‘‘ National Banks and Government Circulation,’’ which attracted 
wide attention in 1888 and was very favorably reviewed by banking journals and the press gen- 
erally. In that brochure he advocated the establishment of branch banks. Of an article 
written by Mr. Tait entitled ‘* Iniquity of Free Coinage’’ President Cleveland has said that it 
was the clearest exposition of the situation that he had seen up to that time, 1891; is now at the 
head of the firm of Selwyn Tait and Sons, publishers, New York city 


MICHAEL IDVORSKY PUPIN ( Professor Rintgen’s Discovery ofa New Radiance) = Born 
in the military frontier of Austria; graduated at Columbia College, New York, in 1883; studied 
under Helmholtz and obtained his doctor degree at the University of Berlin in 1889; is now 
adjunct professor in mechanics at Columbia College ; has devoted much time to electrical inves- 
tigations ; is member of the New York Academy of Sciences and vice president of the American 
Institute of Electrical Engineers. 


FOSTER CROWELL (Zhe Railroad Factlities of Suburban New York)=A well known 
railroad expert; born Oct. 13, 1848, in West Chester, Pa. ; his boyhood was passed in Orange, 
N. J ; graduated as a Civil Engineer at the Polytechnic College of Pennsylvania in 1867; has 
ever since been actively engaged in the practice of his profession, chiefly in railroad and hydraulic 
matters ; he took a prominent part in the early explorations and surveys for the Nicaragua Canal, 
in 1872 and 73, and has been identified with many important engineering works in this country 
and abroad ; was for a number of years engineer of construction for the Tennsylvania Railroad, 
and is an acknowledged expert in railroad location, construetion and economics; for some years 
past he has been established as a consulting engineer at No. 18 Broadway, New York ; is a mem 
ber of the American Society of Civil Engineers, the Institution of Civil Engineers of Great Britain, 
the Geographical Society, the Engineers’ Club, and other organizations ; has written a number of 
technical papers which have appeared in the publications of scientific bodies, and at times is a 
contributor tothe technical press and the popular magazines. 

LOUIS L. TRIBUS (Standpipes for Fire Protection and Street Flushing) =Born North 


ampton, Mass. ; graduated at University of the Caty of New York ; associate member Am. Soc. 
C. E. ; was for three years instructor of civil engineering in the University of the City of New 


York ; for ten years engaged in hydraulic and sanitary work ; has traveled extensively in this 
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, AUTHORS AND PAPERS FOR MARCH. 


: mantry and abroad imvestigating these special fields ; has been connected with the design and 
j i mstruction of many municipal works in New York, New Jersey, Pennsylvania, Ohio, Virginia, 
\labama and Florida. Since 1893 Mr. Tribus has engaged in private consulting practice—water 
works and sewerage systems particularly ind has contributed occasionally to the technical and 
yeneral press on constructive and sanitary matters 


Kk. oY. ADAMS (Artistic Engine-Room [nterto Keceived a varied technical training, 
working his way up from the workman’s bench ; early training in public schools at Hyde Park, 
ill. ; after a number of years work, chiefly in mechanical lines, received a university education at 
‘ , Stanford and at Cornell ; his experience as stationary engineer entitles him to speak with authority 
, m the status of this occupation ; was instructor in charge of the department of drawing in city 
; } schools of Stockton, Cal. ; instructor in mechanical drawing and descriptive geometry at Stanford 
University ; graduate Cornell University, M. E., 1894; employed as designer by a prominent 
tm of en-ine builders ; and at present instructor in department of machine design, Cornell Uni- 

versity. sas contributed more or less to technical and other papers for several years px 


AUGUSTUS NOLL (Lighting Residences by Electricity)= Born in New York city in 1860; 
1 graduate of the public schools of the city ; subsequently studied mathematics and electrical and 
mechanical engineering ; in 1880 became connected with the old Edison Electric Light Co. in the 
installation department, and with the meter department of the pioneer first district station, and was 
also engaged on experimental work in the Edison Machine Works ; he subsequently installed 
idison lighting plants in various places ; in 1885 commenced business for himself as a contractor, 
and did much difficult work in renovating old plants ; employed on the important Edison instal- 
lation at the Louisville exposition—the tirst three-wire plant ever installed ; has published a work 
entitled ** How to Wire Buildings’’ ; is now the head of the contracting firm Noll & MacLean. 
Mr. Noll is an acceptable contributor to electrical publications, and a member of the American 
Institute of Electrical Engineers 


R. W. GIBSON ( The Architecture of Modern Bank Buildings) = Born in Essex, England, 
in 1854; studied architecture in the offices of Henry Jarvis and Charles Ifenman, in London, 

: and in the Schools of the Architectural Association; became in 1875 a student in the Royal 

\cademy of Arts, during the period when Street, Pearson, and Norman Shaw were visiting pro- 

iessors ; won medals in 1876 and 1878 and traveling studentship in 1879 ; came to America in 

i881 and engaged in practice in architecture in Albany, N. Y., where he designed the cathedral 

i f that city; removed to New York in 1888; in his profession has specialized the study of 

clesiastical and bank-office buildings, and has written occasional technical papers and essays. 

J. PARKE CHANNING ( /’rospecting with the Diamond Drill )—Born in New York City 

1863; graduated at Columbia School of Mines in 1883 ; soon after went to Houghton, Michigan, 

with S. KE. Cleaves & Son, manufacturers of mining machinery ; afterward with the Tamarack, 

and Osceola mines as assistant mining engineer; was appointed deputy commissioner of mineral 

} y statistics, and wrote that part of the State report for IS84 covering the copper mines ; spent a year 
in Honduras for Michigan capitalists, establishing steamboat navigation on the Ulua River and 

examining places and mineral lands ; returned to Michigan in practice of general engineering, 

and in 1887 was appointed Inspector of Mines for Gogebic Co., holding that place till 1890; 

tf was superintendent of the East New York Iron Mine, and later in charge of the development 
+4 company in Michigan of the Chicago, Milwaukee and St. Paul Ry.; resigned to accept a_posi- 
: von with the Calumet and Hecla Mining Co. as assistant manager; since 1894 has been located 
i at 34 Park place, New York City, as consulting engineer It was at his suggestion, in 1885, 
that the Michigan Mining School was established. His proposal led to the founding of the Lake 
{ superior Mining Institute, of which he was president in 1895 Hie has been an occasional con 

iributor to the technical press 

H. VAN FF. FURMAN Practical Assayu Min md Born May 17, 1860 

New York City; graduated from the School of Mines of Columbia College June 1881, taking 

the degree of Engineer of Mines; since graduation has been engaged principally in Colorado, 

H Utah and New Mexico as assayer, chemist and metallurgist; has been connected at different 

3] times with The Germania Lead Works of Salt Lake City, ‘The Globe Smelting and Refining 

4 Works of Denver, Colo., The Kio Grande Smelting Works of Socorro, N. M., and other metal- 
: i lurgical and mining esta hments; is at present Chief Assayer at the United States Mint, Den 
/ r, Colo. Has contributed numerous papers on chemical and metallurgical subjects to various 


hnical journals and scientific societies, and is the author of ** A Manual of Practical Assaying. ’’ 


hes 


MISCELLANEOUS 


OAEFFIELD CATTLE 


The most efficient ctock turner 
yet dlevisec 
SIMPLICITY ITSELF. 


Only 4 pieces t>» a complete 
guard. No preparation of 
track needed. 


Isnoiseless. Will not rust out. 


Therefore the most economical. 


SHEFFIELD CAR CO., 0 THREE RIVERS, MICH., A. 


tHeGREAT BALL NOZZLE. 


Reduces the Fire Hazard. 


Endorsed and approved by the New York Board of Fire 
Underwriters, the New England Insurance Exchange, the 
New England Bureau of Inspection, the South Evstern Tariff 
Association, and all the Insurance interests 1a t) | country. 

Used by the Fire Departments of New York, Boston, 
Factory Ball Nozzle, Philadelphia, and other leading Cities with great success. 


SOLD BY DEALERS IN MILL AND DEPARTMENT SUPPLIES. 


Spray and Shut-off. 


MANUF. SOLELY BY 


AMERICON BALL NOZZLE COMPAR’, 837-847 Uroadway, New York. 


BRANCH HousEs :—421-423 Market St., San Francisco, 519 Marquette Building, Chicago, 


SEND FOR CATALOGUE, 


dO you KNOW THE VALUE OF 
PurRE, SOFT, TICONDEROCA CRAPHITE 
FOR LUBRICATING? 


We shall be glad to send you a pamphiet containing scientific and practica: 
information of interest and value. It is sent free of cost with sampie 
of araphite. JOS. DIXON CRUCIBLE CO. JERSEY CITY, N. v 


ROOFING 
SLATE 


Fire-proof, beautiful durable, 


and heaithfui, 


It is unequalled for residence, school 
church or public building, and costs 
ess than shingles, tin oriron 

Write for our little Slate Manual and 


Price List. It's full of information 


about Slate. Sent free. 


SIDES ARE PARALLEL 


SLATINGTON, PA 
James L. Foote, Manager. HARLES H- Prot 


Tools ano 


SEE PAGE 24. | 
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Perforated Metals 


STEAM HEATERS, For SCREENING Purposes and other uses. 
WATER HEATERS, a 
COMBINATION HEATERS, 
WARM AIR HEATERS, 
FOR 
Residences, 
Churches, 
Schools. 


20 patterns. 
for ali fuels 
and all 

conditions. 


COMBINATION STEAM AND AIR HEATER. 
| 
224 to 240 North Union Street, 


J. F. PEASE FURNACE CHICAGO, ILL., U.S. A. 


Syracuse, N.Y. Chicago, Ill | EASTERN OFFICE, 284 PEARL ST., NEW YORK 


REE EXHAUST, DURABLE 
EASILY CLEANED | 


*GOUBERT 


)| 


NICKE 


EAFNESS 


and Head Noises relieved by using 


Wilson's Common Sense Ear Drums. 
ew scientific invention; different 
Grain--for Anodes, German-Silver & Steel. tromallother devices The otly cafe 
Bsimpie, co Invisibie 

o Ear Dr the world, Helps whe 
NICKEL-OXIDE FOR NICKEL SALTS. medical fails No'wire or 

HE a thment. rite for pamphlet. 

THE CANADIAN COPPER CO., Positio3 WILSON EAR DRUM CO.. 
201 PERRY-PAYNE BLDG., CLEVELAND, 0, | 1193 broadway, New York.” 


Please mention The aneimneering Magazine when you write, 
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A Buyers Directory 


of 
The Engineering Trades. 
Nore.—The dixplay advertisementa of the firms mentioned under each heading can be readily found 


by reference to the Alphabetical Index on page 21 


Acid Works Castings. Blacksmiths’ Tools. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. Buffalo Forge Co., Buffalo, N. Y. 
Phospnor-Bronze Smelting Co., Lt., Phila., Pa. 


Blast Furnaces. 
WheelerCondenser & Eng. Co., 39 Cortlandt St.,N.Y. 


mi Maryland Steel Co., Sparrows Point, Md. 
Advertising Experts. 


Blowers. 
Manufacturers’ Advertising Bureau, 111 Liberty St., 


American Blower Co., Detroit, Mich. 


Row. Buffalo Forge Co., Buffalo, N. Y. 
Air Compressors. Connersville Blower Co., Connersville, Ind. 
Edw. P. Allis Co., Milwaukee, Wis. Fraser & Chalmers, Chicago, Tl. 
M. C, Bullock Mfg. Co., Chicago, Ill. B. F. Sturtevant Co., Boston, Mass. 
Olayton Air Compressor Works, 26 Cort. St., N. ¥. P 
Fraser & Chalmers, Chicago, Ill. Boilers. 
Guild & Garrison, Brooklyn, N. Y. American Well Works, Aurora, Ill. 
Ingersoll-Serzeant Drill Co.,26 Cortlandt St., N.Y. Atlantic Works, East Boston, Mass 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. E 1w. P. Allis Co., Milwaukee, Wis. 
New York Air Brake Co., 66 Broadway, N. Y. Clonbrock Steam Boiler Co., Brooklyn, N. Y¥. 
Norwalk Iron Works, South Norwalk, Conn. Colorado Iron Works, Denver, Colo. 
Rand Drill Co., 23 Park Place, N. Y. Buckeye Engine Co., Salem, Ohio. 
Sullivan Machinery Co., Chicago, TIL. H. E. Collins & Co., Pittsburg, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. Jontinental [ron Works, Brooklyn, N. Y. 
oe Earle C. Bacon, 26 Cortlandt 3t. N. Y. 
Anti Friction Metals. Erie City Iron Works. Erie, Pa. 
Phosphor Bronze Smelting Co., Ltd., Phila., Pa. Fraser & Chalmers, Chicago, 111. 
Architectural |ron. The Hazelton Boiler Co., 716 E. 13th St., New York. 
Addyston Pipe and Steel Co., Cincinnati, Ohio. Heine Safety Boiler Co., St. Louis, Mo. 
Berlin Iron Bridge Co., East Berlin, Conn. Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. Mundy, J. 8. Newark, N. J. 
The Continental Iron Works, Brooklyn, N. Y. Pittsburg Locomotive Works, Pittsburg. Pa. 
Passate Rolling Mill Co., Paterson, N. J. Riter & Conley, Pittsburg, Pa. 
Wheeling Corrugating Co., Wheeling, W. Va. Southwark Foundry and Machine Co., Phila., Pa. 
Winslow Bros. Co., Chicago, III. Stirling Co., Chicago, Ill. 
Wrought Iron Bridge Co., Canton, Ohio. Robt. Wetherill & Co., Chester, Pa. 
Architectural Sheet Metal Work. Boiler Fronts and Fittings. 
Canton Steel Roofing Co., Canton, Ohio. Reliance Gauge Co., Cleveland, Ohio. 
A. Northrop & Co., Pittsburg, Pa. Riter & Conley, Pittsburg, Pa. 
Wheeling Corrugating Co., Wheeling, W. Va. Vulcan Iron Works, Toledo, Ohio. 
Ball Nozzles. Boiler Inspectors. 
American Ball Nozzle Co., 837 Broadway, N. Y. Hartford 8S. B. 1. & Ins. Co., Hartford, Conn. 
Ballast Unloaders. Bolt Cutters, 
Marion Steam Shovel Co., Marion, Ohio. Acme Machinery Co., Cleveland, Ohio. 
Baths. Bolt and Rivet Headers. 
Standard Manufacturing Co., Pittsburg, Pa. Acme Machinery Co., Cleveland, Ohio. 
Belt Dressing. Boring Machines. 
Jos. Dixon Crucible Co., Jersey City, N. J. Fitchburg Machine Works, Fitchburg, Mass. 
Belting. Lodge & Shipley Machine Tool Co., Cincinnat!,O. 
Boston Belting Co., Boston, Mass. Bricks. 
Home Rubber Co., Trenton, N. J. Empire Fire-Proofing Co., Pittsburg, Pa. 
Main Belting Co., Philadelphia, Pa. Henry Maurer & Son, 420 E. 23d St., N. Y. 
Manhattan Rubber Mfg. Co., 64Cortlandt St..N.Y. Pittsburg Terra Cotta Lumber Co, Pittsburg, Pa. 
N. J. Car Spring & Rubber Co., Jersey City, N. J. Bridge Builders. 


New York Belting & Packing Co., Ltd., New York. Berlin Iron Bridge Co., East Berlin, Conn. 


Belt Lacing. The Continental Iron Works, Brooklyn, N. ¥. 
Bristol Co., Waterbury, Conn. Maryland Steel Co., Sparrows Point, Md. 


For Alphabetical Index to Advertisers, see page at 
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Passaic Rolling Mill Co., Paterson, N. J. 

Riter & Conley, Pittsburg, Pa. 

Wrought Iron Bridge Co , Canton, Ohio. 
Brick and Tile Machinery. 


F. D. Cummer & Son Co , Cleveland, Ohio. 
Harrington & King Perforating Co., Chicago, Il. 
Jeffrey Mfg. Co. Columbus, Ohio. 


Building Materials. 
Berlin Iron Bridge Co., East Berlin, Conn. 
T. H. Brooks & Co., Cleveland, Ohio. 
Canton Steel Roofing Co., Canton, Ohio. 
Detroit Graphite Mfg. Co., Detroit, Mich, 
Edward Smith & Co., 45 Broadway, New York. 
Empire Fire- Proofing Co., Pittsburg, Pa. 
Gummey, McFarland & Co., Philadelphia, Pa. 
Harrison Bros & Co., Philadelphia, Pa. 
Henry Maurer & Son, 420 E. 23d St., N. Y. 
James L. Foote, Slatington, Pa. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Maryland Steel Co., Sparrows Point, Md. 
A. Northrop & Co., Pittsburg, Pa 
N, & G. Taylor Co., Philadelphia, Pa. 
Passaic Rolling Mill Co., Paterson, N. J. 
Pittsburg Terra Cotta Lumber Co, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
Standard Paint Co , 2 Liberty St., N. Y. 
Translucent Fabric Co., Boston, Mass. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Winslow Bros, Co., Chicago, Il. 
Wrought Iron Bridge Co., Canton, Ohio. 


Cable Railways. 
Robert Poole & Son Co., Baltimore, Md. 


Cable Railway Driving Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Il. 
Robt. Wetherill & Co., Chester, Pa. 
Walker Manufacturing Co., Cleveland, Ohio 
Cables, Electric and Submarine, 
Eastern Electric Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 


Cableways., 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 


Cables, Wire. 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Trenton Iron Co., Trenton, N. J. 
Calcin ng and Drying Machines. 
F. D. Cummer & Son Co., Cleveland, Ohio, 
Calipers and Dividers. 
L. 8. Starrett, Athol, Mass. 
Cameras 
Eastman Kodak Co., Rochester, N.Y 
Rochester Uptical Co., Rochester, N. Y. 
Cams and Tappets. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Carpenters’ Tools, 
L. 8. Starrett, Athol, Mass, 
Carriage and Wagon Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
CO. B. Rogers & Co., Norwich, Co n, 
J. A. Fay & Egan Co., Cincinna’i, Ohio. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa, 
Stow Manufacturing Co., Binghamton, N. Y. 


Castings, Iron and Steel. 
Addyston Pipe & Steel Co., Cincinnati, Ohio, 
E iw. P. Allis Co., Milwaukee, Wis. 
Brown & Sharpe Mfg. Co , Providence, R. I. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Buffalo Forge Co., Buffalo, N. * 
Ohrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Maryland Steel Co., Sparrows Point, Md. 
McNeal! Pipe and Foundry Co., Burlington, ¥. J. 
Middletown Car Works, Middletown, Pa 
Ohio Pipe Co., Columbus, Ohio. 
Riter & Conley, Pittsburg, Pa. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Wheeler Condenser & Eng. Co., 39 Cortlandt St.,N.¥- 
R. D. Wood & Co., Philadelphia, Pa. 


Chain Belting. 


Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt Engineering Co., Philadelphia, Pa. 


Chemical Works Machinery. 
Fraser & Chalmers, Chicago, II. 
Wheeler Condenser & Eng. Co., 39 Cortlandt 8t.,N.¥ 
R. D. Wood & Co., Philadelphia, Pa. 


Chucks (Al! Purposes). 
Morse Twist Drill & Machine Co., New Bedford, 
Mass. 
Standard Tool Co., Cleveland, Ohio. 
Clay Working Machinery. 
W. J. Clark & Co., Salem, Ohio. 
F, D. Cummer & Son Co., Cleveland, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Vulean [ron Works, Toledo, Ohio. 
Closets. 
Standard Manufacturing Co., Pittsburg, Pa. 


Clutches, Friction. 
J. 8. Mundy, Newark, N. J. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Coal Mining Machinery. 
Buffalo Forge Co., Buffalo, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
W A Crook & Bros, Co.. Newark, N. J. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
0. W. Hunt, Co., 45 Broadway, N. Y. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Il. 
Concentrators and Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver Colo. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ill. 
Gates Iron Works, Chicago, Il. 
Sturtevant Mill Co., Boston Mass. 
Condensers, Jet. 
Deane Steam Pump Co., Holyoke, Mass. 
Condensers, Surface. 
Edw. P. Allis Co., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Il. 
Gulld & Garrison, Brooklyn, N. Y. 
Laidlaw-Duan-Gordon Co., Cincinnati, Ohio, 
Wheeler Condenser & Eng. Co., 39 Cortlandt 8t.,.N.¥ 


For Alphabetical Index to Advertizers, see page 21. 
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Consulting Engineers. 
Alton D. Adams, Worcester, Mass. 
D. Ashworth, Pittsburg, Pa. 
Wm. H. Bryan, St. Louis, Mo. 
©. M. Conradson, Madison, Wis. 
Henry C. Eddy, Chicago, III. 
Dr. Willis E. Everette, Tacoma, Wash. 
M. Fargusson, Southport, N.C. 
©. T. Gooding, Tueson, Ariz 
E. B. Hussey, Seattle, Wash. 
E. P. Jennings, Ironwood, Mich. 
Julian Kennedy, Pittsburg, Pa. 
A. L. McRae, Austin, Texas. 
Frank Nicholson, Phoenix, Ariz. 
Pittsburg Testing Lab'y, Ltd., Pittsburg, Pa. 
Alexander Potter, New York and Pittsburg. 
C. L. Redfield, Chicago, Il. 
Vandenbergh Lab'y of Chem. Ind., Buffalo, N. Y 
Wm. O. Webber, Boston, Mass. 


Contractors’ Dump Cars, etc. 
Gates Iron Works, Chicago, Lil. 
Middletown Car Works, Middletown, Pa. 
Sheffield Car Co., Three Rivers, Mich. 


Contractors’ Supplies. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Colorado Iron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
W. A. Crook & Bros. Co., Newark, N. J. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link-Belt Engineering Co.. Phila., Pa. 
J. 8. Mundy, Newark, N. J. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N, Y. 
Vulcan Iron Works, Toledo, Ohio, 
Conveying Machinery. 


Brown Hoisting & Conveying Mch. Co., Clevel’nd, O. 


W J. Clark & Co , Salem, Ohio. 

Fraser & Chalmers, Chicago, III. 

Frick Company, Waynesboro, Pa. 

C. W. Hunt Co., 45 Broadway, N. Y. 

Jeffrey Mfg. Co., Columbus, O. 

John A. Roebling’s Sons Co., Trenton, N. J. 

Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 

Link-Belt Engineering Co., Phila., Pa. 
Copper. 

Canadian Copper Co., Cleveland, O. 

Corrugated Iron. 

Berlin Iron Bridge Co., East Berlin, Conn. 

Wheeling Corrugating Co., Wheeling, W. Va. 
Cranes. 

Addyston Pipe & Steel Co., Cincinnati, Ohio. 

Berlin Lron Bridge Co., East Berlin, Conn. 


Brown Hoisting & Conveying Mech Co., Clevel’nd, O. 


Earle ©. Bacon. 26 Cortlandt St., N. Y. 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Middletown Car Works, Middletown, Pa. 
Wm, Sellers & Co., Philadelphia, Pa. 
Southwark Foundry and Machine Co., Phila., Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co,, Philadelphia, Pa. 
Crusher Plates. 

Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill. 

Crushers, Ore, Phosphate, Rock. 
Edw. P. Allis Co., Milwaukee, Wis. 
Bradley Pulverizer Co., Boston, Mass. 


Colorado Iron Works, Denver, Colo. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
F. M. Davis [ron Works, Denver, Col. 
Fraser & Chalmers, Chicago, Ill. 
Gates Iron Works, Chicago, I1l. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Chrome Steel Works, Brooklyn, N. Y. 
Sturtevant Mill Co., Boston. Mass. 


Diamond Drills. 
American Well Works, Aurora, Ill. 
M. C. Bullock Mfg. Co., Chicago, Il, 
Fraser & Chalmers, Chicago Il. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. Y 
Sullivan Machinery Co., Chicago, Il. 
Rand Drill Co., 23 Park Place, N. Y. 


Dies and Die Forgings. 
Morse Twist Drill & Machine Co.,New Bedford,Mass 


Die and Drill Steel. 
Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Limited, 91 John St., N. Y. 


Drawing Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Queen & Co., Philadelphia, Pa. 
L. 8. Starrett, Athol, Mass. 

Dredging Machines. 

W. J. Clark & Co., Salem, Ohio. 
J.8. Mundy, Newark, N. J. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point. Md. 
New York Dredging Co., 61 Park Row, N. Y. 
Robert Poole & Son Co., Baltimore, Md. 
Vulcan Iron Works, Toledo, Ohio. 


Drills, Rock and Coal, 
M. C. Bullock Mfg. Co., Chicago, Ill. 
Fraser & Chalmers, Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St.,N. ¥- 
Jeffrey Mfg. Co., Columbus, Ohio. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ill. 


Drilling Machines. 
Buffalo Forge Co., Buffalo, N. Y. 
Fitchburg Machine Works, Fitchburg, Mass. 
Davis & Egan Machine Tool Co,, Cincinnati, Ohio. 
Lodge & Shipley Machine Tool Co., Cincinnati, 0. 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥- 
Niles Tool Works, Hamilton, Ohto. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 


Drop Presses, 
Toledo Machine & Tool Co., Toledo, Ohto- 
Walker Manufacturing Co., Cleveland, Ohlo. 


Drying and Calcining Machines, 
American Blower Co., Detroit, Mich. 
Colorado Iron Works, Denver, Colo. 
F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Il. 
Maryland Steel Co , Sparrows Point, Md. 

Dynamos. 

H. B. Coho & Co., 203 Broadway, New York. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Fort Wayne Electric Corporation, Fort Wayne, Ind. 
Gates Electric Mfg. Co, Chicago, Il. 
Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation Co., New York. 
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Jeffrey Mfg. Co., Columbus, Oilo. 

J. H. McEwen Mfg. Co., Dey St., N. Y. 
Thresher Electric Co., Dayton, O. 
Triumph Electric Co., Cincinnati, Ohio. 


Westinghouse Electric & Mfg. Co., Pittsburgh, Pa. 


Electrical Machinery and Supplies. 
Bristol Co., Waterbury, Conn, 
H. B. Coho & Co., 203 Broadway, New York. 
Eday Electric Manufacturing Co., Windsor, Conn, 


Fort Wayne Electric Corporation, Fort Wayne, Ind. 


Gates Electric Mfg. Co., Chicago, Ill. 

Hanson & Van Winkle Co., Newark, N. J. 
Interior Conduit & Insulation Co., New York, 
Jef rey Mfg. Co., Columbus, Ohio. 

J. McEwen Mfg. Co., Dey St., N. Y. 

Morris, Tasker & Co., Philadelphia, Pa. 

Queen & Co., Inc., Philadelphia, Pa. 

Thresher Electric Co., Dayton, 0. 

Triumph Electric Co., Cincinnati, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Weston Electrical Instrument Co., Newark, N. J. 


Electric Locomotives. 
Baldwin Locomotive Works, Philadelphia, Pa. 


Jeffrey Mfg. Co.. Columbus, Ohio. 
H K., Porter & Co., Pittsburg, Pa. 


Electroplating and Electrotyping Machines. 


Eddy Electric Manufacturing Co., Windsor, Conn. 
Hanson & Van Winkle Co., Newark, N. J. 


Elevator Buckets. 
w.J. Clark & Co., Salem, Ohio. 


Elevator Guards and Screens. 
Harrington & King Perforating Co,, Chicago, Ill. 


Emery Wheels. 


Manhattan Rubber Mfg. Co., 64Cortlandt St., N. Y. 


New York Belting & Packing Co., Ltd., New York. 
Emery Whee! Machinery. 

Bignall & Keeler Mfg. Co., St. Louls, Mo. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 


Engineering Instruments. 

Theo Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Queen & Co., Inc., Philadelphia, Pa. 

Engines, Blowing. 
Edw. P. AllisCo., Milwaukee, Wis. 
Fraser & Chalmers, Chicago, Ill. 
Southwark Foundry and Machine Co., Phila., Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 


Engine Governors, 
J.H. McEwen Mfg. Dey St., N. Y. 


Engines, Gas, Gasoline, and Petroleum. 
J. J. Norman Co., Chicago, Il. 
Otto Gas Engine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis. 
Springfield Gas Engine Co., Springfield, Ohto. 
Engines, Marine. 
Atlantic Works, East Boston, Mass. 
Marine Iron Works, Chicago, Ii. 
Maryland Steel Co., Sparrows Point, Md. 
Engines, Stationary. 
American Well Works, Aurora, Ill. 
Edw. P. Allis Co., Milwaukee, Wis. 
Ball & Wood Co., 15 Cortlandt St., New York. 


Buckeye Engine Co., Salem, Ohio. 
Buffalo Forge Co., Buftaio, N. Y. 
M. C. Bullock Mfg. Co., Chicago, Il. 
Colorado Iron Werks, Denver, Colo. 
Erie City Iron Works, Erie, Pa. 
Fishkill Landing Machine Co., Fishkill, N. Y 
Fraser & Chalmers, Chicago, Ill. 
Frick Company, Waynesboro, Pa. 
Hooven, Owens & Rentschler Co., Hamilton, Ohio. 
J. H, McEwen Mfg Co., Dey St.. N. Y. 
Maryland Steel Co., Sparrows Point, Md. 
Southwark Foundry and Machine Co., Phila., Pa. 
Stearns Manufacturing Co., Erie, Pa. 
B. F. Sturtevant Co., Boston, Mass, 
Westinghouse Machine Co., Pittsburg, Pa. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
Robert Wetherill & Co., Chester, Pa. 
Evaporators. 
Wheeler Condenser & Eng.Co.,39 Cortlandt St.,N.Y. 
Excavators, 
Jeffrey Mfg. Co., Columbus, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
New York Dredging Co., 61 Park Row, New York. 
Vulcan Iron Works, Toledo, Ohio, 
Expansion Tanks. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Extensible Sewer Brace. 
Dunn Mfg. Co., Ltd., Pittsburg, Pa. 
Fans, Ventilating. 
Buffalo Forge Co., Buffalo, N. Y. 
M. ©. Bullock Mfg. Co., Chicago, Il. 
Fraser & Chalmers, Chicago, Ill. 
Feed-Water Heaters. 
Edw. P. Allis Co., Milwaukee, Wis. 
Goubert Mfz. Co., 14 Church St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
National Pipe Bending Co., New Haven, Conn. 
Robt. Wetherill & Co., Chester, Pa. 
Wheeler Condenser & Eng Co., 39 Cortlandt 8t.,N.Y. 
Fertilizer Machinery. 
Bradley Pulverizer Co., Boston, Mass. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Robert Poole & Son Co., Baltimore, Md 
Files, 
Nicholson File Co., Providence, R. I, 
Filters. 
Wheeler Condenser & Eng. Co.,39 Cortlandt St.,N.¥. 


Fire Department Equipment. 
American Ball Nozzle Co., 887 Broadway, N. Y.. 
Flexible Shafts. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co,, Binghamton. N. Y. 
Floor and Sidewalk Lights, 
T. H. Brooks & Co., Cleveland, Ohto, 
Flour Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 
Ww. J. Clark & Co., Salem, Ohio. 
Dayton Globe [ron Works Co., Dayton, Ohio, 
Robert Poole & Son Co., Baltimore, Md. 
Fly Wheels 
Edw. P. Allis Co., Milwaukee, Wis, 
Fraser & Chalmers, Chicago, Ill, 
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Robert Poole & Son Co., Baitimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 


Foot and Hand Presses. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
Forgings. 
Middletown Car Works, Middletown, Pa. 
Toledo Machine & Tool Co , Toledo, Ohio. 
Furnace Builders. 
Fraser & Chalmers, Chicago, Ill, 
Jullan Kennedy, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
Furniture, Office. 
The Globe Co., Cincinnati, Ohio, 
Furniture and Chair Machinery. 
J.A. Fay & Egan Co., Cincinnati, Ohio. 
©. B. Rogers & Co., Norwich, Conn, 
Gages, Pressure, Steam, Water, etc. 
Bristol Co., Waterbury, Conn. 
Crane Company, Chicago, Ill. 
‘The Fairbanks Co., New York. 
Gas Works Machinery. 
Continental [ron Works, Brooklyn, N. Y. 
R. D. Wood & Co., Philadelphia, Pa. 
Gaskets, Copper. 
0.8. Mineral Wool Co., 2 Cortlandt St., N. Y. 
Gate Valves. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Oontinental Iron Works, Brooklyn, N. Y. 
Crane Company, Chicago, III. 
Jenkins Brothers, 71 John St., N. Y. 
The Fairbanks Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
Gear Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Clevéland, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Gearing. 
Edw. P. Allis Co., Milwaukee, Wis. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Dayton Globe Iron Works Co., Dayton, Ohio. 
New Process Rawhide Co., Syracuse, N. Y. 
Robert Poole & Son Co., Baltimore, Md. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Walker Manufacturing Co., Cleveland, Ohio. 
Girders., 
Serlin Iron Bridge Co., East Berlin, Conn. 
Riter & Conley, Vilttsburg, Pa, 
Wrought [ron Bridge Co., Canton, Ohio. 
Grain Elevator Machinery. 
Kdw. P. Allis Co., Milwaukee, Wis. 
W. J. Clark & Co., Salem Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link Belt Engineering Co, Phila., Pa, 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio, 
Grates, 
Vulcan Iron Works, Toledo, Ohio. 


Grinding and Polishing Machinery, 
Brown & Sharpe Mfg. Co., Providence, R. L. 
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Cleveland Twist Drill Co., Cleveland, Ohio. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Charles H. Besly & Co., Chicago, IL. 
Morse Twist Drill & Mach. Co., New Bedford, Mass 
Standard Tool Co., Cleveland, Ohio. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y, 


Grips, Cable Railways. 
Walker Manufacturing Co., Cleveland, Ohto. 
Robt. Wetherill & Co., Chester, Pa. 
Hand Cars. 
Sheffield Car Co., Three Rivers, Mich. 


Hangers, 
SEE PULLEYS, ETO. 


Heating and Ventilating Apparatus, 

American Blower Co., Detroit, Mich, 
Buffalo Forge Co., Buffalo. N. Y. 
Connersville Blower Co., Connersville, Ind. 
B. F. Sturtevant Co., Boston, Mass, 

Heaters, Steam and Hot Water. 
American Boiler C~., Chicago, Il. 
Gorton & Lidgerwood Co., 96 Liberty St., N. ¥. 
H. B. Smith Co., 187 Center St., N. Y. 
New York Central Iron Works Co., Geneva, N. Y. 
J. F. Pease Furnace Uo., Syracuse, N. Y. 
8. Wilks Mfg. Co, , Chicago, Ill. 

Hoisting Engines and Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
Brown Hoisting & Conveying Mch . Co., Clevel’nd,O. 
M. C. Bullock Mfg. Co., Chicago, IIL. 
John F. Byers Machine Co., Ravenna, Ohlo. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Colorado Iron Works, Denver, Colo. 
Contractors’ Plant Mfg. Co., Buffalo, N. ¥ 
Cooper, Hewitt & Co., 17 Burling Slip, N. ¥. 
W. A. Crook & Bros. Co., Newark, N. J. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
C. W. Hunt Co., 45 Broadway, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y¥. 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥. 
Middletown Car Works, Middletown, Pa. 
Moore Mfg. & Foundry Co., Milwaukee, Wis. 
J. 8. Mundy, Newark, N. J. 
Sullivan Machinery Co., Chicago, Ill. 
Trenton Iron Co., Trenton. N. J. 
Walker Manufacturing Co., Cleveland, Ohio. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 


Hod Hoisting Machinery. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Hollow Bricks. 
Empire Fire-Proofing Co., Pittsburg, Pa, 
Henry Maurer & Son, 420 E. 23d St., New York, 
Pittsburg Terra Cotta Lumber Co., Pittsburg,Pa. 
Hydraulic Machinery. 
Fraser & Chalmers, Chicago, Ill. 
Maryland Steel Co , Sparrows Point, Md. 
Walker Manufacturing Co., Cleveland, Ohto. 
R. D. Wood & Co., Philadelphia, Pa. 
Ice-Making Machinery. 
Frick Company, Waynesboro, Pa. 
Indicators, Steam-Engine. 
Queen & Co., Inc., Philadelphia, Pa. 


. 
| 
® 
al 
~ 
a 
: 
4 
a 
4 
q 
| 
‘ 


Injectors. 
American Injector Co., Detroit, Mich. 
Penberthy Injector Co., Detroit, Mich. 
Wm. Sellers & Co., Philadelphia, Pa. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Industrial Railways. 
0, W. Hunt Co., 45 Broadway, N. Y. 


Insulated Wire 
W. R. Brixey, 203 Broadway. N. Y. 
Eastern Electric Cable Co., Boston, Mass. 
The Okonite Co., Ltd., 13 Park Row, N. Y¥. 

Insulating Paper. 
S*andard Paint Co., 2 Liberty St., N. Y. 

Iron, 
Passaic Rolling Mill Co., Paterson, N. J. 
Joists, lron and Steel. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Passaic Rolling Mill Co., Paterson, N, J. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co., Canton, Ohio. 
Kyanizing. 

Otis Allen & Son, Lowell, Mass. 

Lamps, Electric 


Fort Wayne Electric Corporation, Fort Wayne,Ind. 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Lathes, 
Bradford Mill Co., Cincinnati, Ohio. 
Fitchburg Machine Works, Fitchburg, Mass. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Davis & Egan Machine Tool Co., Cincinnati, Ohio. 
Lodge & Shipley Machine Tool Co., Cincinnati, O 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Niles Tool Works, Hamilton, Ohio. 


Prentiss Tool and Supply Co., 115 Liberty St., N.Y. 


Wm. Sellers & Co., Philadelphia, Pa. 
The Wilkinson Co., Chicago, 
The Wright Co., Lowell, Mass. 

Lead Corroders. 
Harrison Bros. & Co., Philadelphia, Pa. 


Locomotives. 

Baldwin Locomotive Works, Philadelphia, Pa 
Pittsburg Locomotive Works Pittsburg, Pa. 
H. K Porter & Co., Pittsburg, Pa. 
Thomas Carliu’s Sons, Allegheny, Pa, 

Locomotive Brakes. 
Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 


Lubricants 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Lubricators. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Lunkenh eimer Co., Cincinnati, Ohio 
Lumber and Shingles, 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
Machine Screws, etc. 
Worcester Machine Screw Co., Worcester, Mass. 


Machine Tools and Supplies. 
Acme Machinery Co., Cleveland, Ohio 
Armstrong Bros. Tool Co., Chicago, Ill. 
Beaudry & Co , Boston, Mass. 
Bradford Mill Co., Cincinnati, Ohio. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
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Charles H. Besly & Co,, Chicago Ill. 
Cleveland Twist Drill Co., Cleveland, Ohto 
Fitchburg Machine Works, Fitchburg, Mass. 
Ingersoll Milling Machine Co., Rockford, IIL. 
Jones & Lamson Mch. Co.. Springfield, Vt 
Davis & Egan Machine Tool Co., Cincinnati, Ohio. 
Lodge & Shipley Machine Tool Co., Cincinnati, O 
Long & Allstatter Co., Hamilton, Ohio 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Morse Twist Drill & Mach. Co., New Bedfora, Mass. 
Niles Tool Works. Hamilton, Ohio. 
Prentiss Tool and Supply Co., 115 Liberty St., N.Y. 
Robert Poole & Son Co., Baltimore, Md. 
Q. &C. Co., Chicago, Ill. 
©. B. Rogers & Co., Norwich, Conn. 
Wm. Sellers & Co., Philadelphia, Pa. 
Standard Tool Co., Cleveland, Ohio. 
L. 8. Starrett, Athol, Mass. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio 
The Wilkinson Co , Chicago, Ill. 
Worcester Machine Screw Co., Worcester. Mass 
The Wright Co., Lowell, Mass. 
Marine Machinery 
W. A. Crook & Bros Co., Newark, N. J. 
Marine Iron Works, Chicago, Ill. 
Mathematical Instruments. 
Theo. Alteneder & Sons, Philadelphia, Pa. 
Queen & Co., Inc. Philadelphia, Pa. 
L. 8. Starrett, Athol, Mass. 
Merchant Steel. 
Wm. Jessop & Sons, Limited. 91 John St.,N Y¥ 
Metals. 
Wm Jessop & Sons, Ltd., 91 John St., N.Y 
Passaic Rolling Mill Co., Paterson, N. J. 
Phosphor Bronze Smelting Co., Ltd., Phila, Pa 
Metal Punching and Shearing. 
Harrington & King Perforating Co,, Chicago, TL 
Metallurgical Supplies. 
Colorado Iron Works, Denver, Colo. 


Meters, Electric. 
Fort Wayne Electric Corporation, Fort Wayne,!Ind. 


Meters, Water. 
Deane Steam Pump Co., Holyoke, Mass. 
Union Water Meter Co , Worcester, Ifass. 


Milling Machines 
Brown & Sharpe Mfg. Co., Providence, R. I 
Ingersoll Milling Machine Co.. Rockford, Il. 
Davis & Egan Machine Tool Co., Cincinnatl, Ohio. 


Mine Cars. 
Colorado Iron Works, Denver, Colo. 


Mining Machinery 
Bradley Pulverizer Co., Boston, Mass, 
M. C. Bullock Mfg. Co., Chicago, Il. 
Chrome Steel Works, Brooklyn, N. Y. 
W. J. Clark & Co., Salem, Ohio. 
Colorado [ron Works, Denver, Colo. 
W. A. Crook & Bros. Co,, Newark, N. J. 
A. 8. Cameron Steam Pump Works, E. 23 N. Y. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Il. 
Gates Iron Works, Chicago, [ll. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. 
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Jeffery Mfg. Co., Columbus, Ohio. 

Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 

J.8. Mundy, Newark, N. J. 

Rand Drill Co., 23 Park Place, N. Y. 

Sullivan Machinery Co., Chicago, Il. 

Trenton Iron Co., Trenton, N. J. 

Webster, Camp & Lane Machine Co., Akron, Obto. 


Mining Screens. 
Earle C. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Il. 
Harrington & King Perforating Co., Chicago, Ill. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 


Motors, Electric. 
1, B. Coho & Co., 203 Broadway New York. 
Eddy Electric Manufacturing Co., Windsor, Conn, 
Fort Wayne Electric Corporation, Fort Wayne, Ino. 
Gates Electric Mfg. Co , Chieaco, Ill. 
Interior Conduit & Insulation Co., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Thresher Electric Co., Dayton, O. 
Triumph Electric Co., Cincinnati, Ohio 
Walker Manufacturing Co., Cleveland, Onto, 
Westinghouse Electric & Mfg. Co., Pittsburg Pa. 


Nickel. 
Canadian Copper Co., Cleveland, O. 


Nut Locks 
Eureka Nut Lock Co., Pittsburg, Pa. 

Oil Cups 
Lunkenheimer Co., Cincinnati, Ohio 
Sherwood Mfg. Co., Buffalo, N. Y. 


Ore Roasting Machinery. 
Colorado Iron Works, Denver, Colo. 
F. D. Cummer& Son Co., Cleveland, Obio. 


Ornamental |ron Work. 
Winslow Bros. Co., Chicago, Ill. 


Packing 
Boston Belting Co., Boston, Mass. 
The Fairbanks Co., New York. 
Home Rubber Co., Trenton, N. J. 
Jenkins Brothers, 7! John St.. N. Y. 
Manhattan Rubber Mfg. Co.,64 Cortlandt St., N. Y. 
N. J. Car Spring & Rubber Co., Jersey, City, N. J. 
New York Belting & Packing Co., Ltd., New York. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Paints. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Edward Smith & Co.,45 Broadway, New York. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Harrison Bros. & Co., Philadelphia, Pa. 
Standard Paint Co., 2 Liberty St., N, Y. 
Paper Mill Machinery. 
Dayton Globe Iron Works, Dayton, Ohio. 
Jaffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohto 
Robt. Wetherill & Co., Chester, Pa. 
Penstocks. 

Atlantic Works, East Boston, Mass. 

Perforated Metals (All Kinds) 
Fraser & Chalmers, Chicago, Ill. 
Harrington & King Perforating Co., Chicago, Ill. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 

Phosphor Bronze. 

Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 


For Alphabetical Index to Advertisers, see page 21. 


Photographic Supplies. 
Eastman Kodak Co., ochester, N. Y. i 
(queen & Co., Inc., Philadelphia, Pa. 
Rochester Optical Co., Rochester, N. Y. 

Pipe, Cast Iron. 

Addyston Pipe & Steel Co., Cincinnati, Obto. : 
Jeanesville [rou Works, Jeanesville, Pa. 
Charles Millar & Son, Utica, New York. 
McNeal Pipe aod Foundry Co., Burlington, N. J. 
Onto Pipe Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 

Pipe, Coils and Bends. 
N ational Pipe Bending Co., New Haven, Conn. 


Pipe Coverings. 
Michigan Pipe Co., Bay City, Mich. 
New York Fireproof Covering Co., 42 Cortlandt 3t., 
N.Y. 

Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., Bridgeport, Conn, 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 

Pipe, Sewer. 
Addyston Pipe & Steel Co., Cincinnati. Ohio. 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co , Akron, Ohio. 


ay 


Pipe, Wrought Iron, Line and Drive. 
Crane Company, Chicago, Ill. 
Morris, Tasker & Co., Philadelphia, Pa. 
Planing Mill Machinery. 
J. A. Fay & Egan Co., Cincinnati, Ohio. 
O. B. Rogers & Co., Norwich, Conn. 


Plating Materials. 
Eddy Electric Manufacturing Co., Windsor, Conn. 
Hanson & Van Winkle Co., Newark, N. J. 
Portable Railways. 
0, W. Hunt Co., 45 Broadway, N. Y. 
Power Hammers. 
Beaudry & Co., Boston, Mass 


Power Punches and Shears. 
Beaudry & Co., Boston, Mass. 
Long & Alistatter Co., Hamilton, Ohio. 
Toledo Machine & Too! Co., Toledo, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Preservation of Lumber. 
Otis Allen & Son, Lowell, Mass. 


Presses, Hydraulic, 
Maryland Steel Co., Sparrows Point, Md 
Niles Tool Works, Hamilton, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio, 


Pressure Regulators, 
The Fairbanks Co , New York. 
Van Auken Steam Specialty Co.. Chicago, Il. 


Prospecting Drills. 
American Well Works, Aurora, Ill. 
M. C. Bullock Mfg. Co., Chicago, Ill. 
Sullivan Machinery Co., Chicago, Ill. 


Pulley Lathes, 
Fitchburg Machine Works, Fitchburg, Mass 


Pulleys, Shafting and Hangers. 
Edw, P. Allis Co., Milwaukee, Wis. 
Dayton Globe Iron Works, Dayton, Ohio. 
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Fishkill Landing Machine Co., Fishkill, N. Y. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Robert Poole & Son Co., Baltimore, Md. 

Wm. Sellers & Co., Philadelphia, Pa. 

Robt. Wetherill & Co., Chester, Penn. 

Walker Manufacturing Co., Cleveland, Ohio, 


Pulverizers. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Iron Works, Denver, Colo. 
Fraser & Chalmers, Chicago, Ill. 


Pumps and Pumping Machinery. 
Edw. P. Allis Co., Milwaukee, Wis. 
American Well Works, Aurora, Ill. 
A. 8. Cameron Steam Pump Works, E, 23d 8t.,N, ¥ 
Colorado Iron Works, Denver, Colo, 
Connersville Blower Co., Connersville, Ind. 
Cook Well Co,, St. Louts, Mo. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Deane Steam Pump Co., Holyoke, Mass. 
Fraser & Chalmers, Chicago, IL. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersol!-Sergeant Drill Co., 26 Cortlandt St., N. 
Jeanuesville Iron Works, Jeanesville, Pa, 
John H. McGowan Co., Cincinnati, Ohio. 
New York Air Brake Co., 66 Broadway, N. Y. 
Pulsometer Steam Pump Co., 120 Liberty St., N. Y. 
Southwark Foundry & Machine Co., Phila., Pa. 
Stillwell-Bierce & Smith-Vaile Co., Dayton, Ohio, 
Walker Manufacturing Co., Cleveland, Obio. 
Webster, Camp & Lane Machine Co., Akron, Ohio. 
R. D. Wood & Co., Philadelphia, Pa. 
Quarrying Machinery, 
M. ©. Bullock Mfg. Co., Chicago, Ill. 
A. 8. Cameron Steam Pump Works, E. 23d 8t., N. ¥ 
Oooper, Hewitt & Co., 17 Burling Slip, N. VY. 
Earle ©. Bacon, 26 Cortlandt St.. N. Y. 
Fraser & Chalmers, Chicago, Il. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. ¥, 
J. 8. Mundy, Newark, N. J. 
Rand Drill Co., 23 Park Place, N. Y. 
Sullivan Machinery Co., Chicago, Ml. 
Trenton Iron Co., Trenton, N. J. 
Radiator Screens. 
Harrington & King Perforating Co., Chicago, Il, 
Radiators, 
Crane Company, Chicago, III. 
H. B. Smith Co., 137 Center St., N. Y. 
Railroad Ditchers. 
Jeffrey Mfg. Co., Cleveland, 0. 
Marion Steam Shovel Co., Marion, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 
Vulcan Iron Works, Toledo, Ohio. 
Railroad Ties (All Kinds). 
Vanderbilt & Hopkins, 123 Liberty St., N. Y. 
Railway Car Brakes. 
Westinghouse Air Brake Co., Pittsburg, Pa. 
New York Air Brake Co., 66 Broadway, N. Y. 
Railway Feed Wires. 
The C “onite Co., Limited, 13 Park Row, N. ¥. 
Railway Freight Cars 
Middletown Car Works, Middletown, Pa. 
Railway Shop Machinery. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Beaudry & Co., Boston, Mass. 


Bradford Mill Co., Cincinnati, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. L 

Fitchburg Machine Works, Fitchburg, Mass. 

J. A. Fay & Egan Co., Cincinnati, Ohio. 

Ingersoll Milling Machine Co., Rockford, Il. 

Davis & Egan Machine Tool Co., Cincinnati, Ohio. 

Lodge & Shipley Machine Tool Co., Cincinnati, Ox. 

Leng & Allistatter Co., Cincinnati, Ohio. 

Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Niles Tool Works, Hamilton, Ohio. 

Q. & C. Co., Chicago, Ill. 

0, B. Rogers & Oo., Norwich, Conn. 

Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 

Stow Manufacturing Co., Binghamton, N. Y. 

The Wright Co., Lowell, Mass. 

Toledo Machine & Tool Co., Toledo, Ohio. 

Walker Manufacturing Co.,Cleveland, Ohio. 
Railway Specialties. 

Eureka Nut Lock Co., Pittsburg, Pa. 

Harrington & King Perforating Co., Chicago, Ik 

Iron City Tool Works, Ltd., Pittsburg, Pa. 

Middletown Car Works, Middletown, Pa. 

New York Air Brake Co., 66 Broadway, N. Y. 

H. K. Porter & Co., Pittsburg, Pa, 

Sheffield Car Co., Three Rivers, Mich. 

Westinghouse Air Brake Co., Pittsburg, Pa. 
Railways, Portable, 

0, W. Hunt Co., 45 Broadway, N. Y. 


Railway Supplies. 
Sheffield Car Co., Three Rivers, Mich. 
Railway Track Tools. 
Iron City Tool Works, Ltd., Pittsburg, Pa. 


Range Boilers, 
Hepe, Koven & Co., 18 Spruce St., N.Y. 


Rawhide Pinions, 
New Process Rawhide Co., Syracuse, N.Y 


Red Lead. 
Harrison‘Bros, & Co., Philadelphia, Pa. 


Reducing Valves, 
Ross Valve Co., Troy, N. Y. 
Van Auken Steam Specialty Co., Chicago, NIL 


Refrigerating Machinery. 
Frick Company, Waynesboro, Pa, 

Road-Making Machinery. 
Addyston Pipe & Steel Co., Cincinnati, Ohio. 
Harrisburgh F’d’y & Machine W’ks,Harrisburg,Pa 
0. 8. Kelly Co., Springfield, Ohio. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Road Rollers. 

Addyston Pipe & Steel Co., Cincinnati Ohto. 
Harrisburgh F’d’y & Machine W’ks,Harrisburg,Pa. 
O. 8. Kelly Co., Springfield, Ohio. 

Rock Breakers, 
Edw. P. Allis Co., Milwaukee, Wis. 
Bradley Pulverizer Co., Boston, Mass. 
Colorado Lron Works, Denver, Colo. 
Barle ©. Bacon, 26 Cortlandt St., N. Y. 
Fraser & Chalmers, Chicago, Ill. 
Gates Iron Works, Chicago, IL. 


Rock Drills. 


M. ©. Bullock Mfg. Co., Chicago, Tl. 
Clayton Air Compressor W orks,26 Cortlandt'St.,.N.¥ 


For Alphabetical Indea to Advertisers, see page 21. 


| 
a 
\ 
A} 
ais 
yi 
= 
i 
ar 
4 
| 


Fraser & Chalmers, Chicago, Ill. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Rand Drill Co., 23 Park Place, N Y. 
Sullivan Machinery Co., Chicago, Ill. 
Rolling Mill Machinery. 
Long & Allstatter Co., Hamilton, Ohio. 
Maryland Steel Co., Sparrows Point, Md. 
Robert Poole & Son Co., Baltimore, Md. 
Walker Manufacturing Co., Cleveland, Ohio. 
Roofing. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Canton Steel Roofing Co., Canton, Ohio. 
James L. Foote, Slatington. Pa. 
Gummey, McFarland & Co., Philadelphia, Pa. 
N. & G. Taylor Co., Philedelphia, Pa. 
Passaic Rolling Mill Co., Paterson, N. J. 
Riter & Conley, Pittsburg, Pa. 
Standard Paint Co., 2 Liberty St., N. Y. 
Transluceut Fabric Co., Boston, Mass, 
Warren Chemical and Mfg. Co., 27 Fulton St., N.Y. 
Wheeling Corrugating Co , Wheeling, W. Va. 
Roofs, Iron, Truss. 
Continental Iron Works, Brooklyn, N. Y. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Maryland Steel Co , Sparrows Point, Md. 
Passaic Rolling Mili Co., Paterson, N. J. 
Riter & Conley, Pittsburg, Pa. 
Wrought Iron Bridge Co , Canton, Ohio. 
Rope Transmission, 
Fraser « Chalmers, Chicago, Ill, 
W. '5 Broadway, N. Y. 
Jeffrey Mfg, Uv., ~lumbus, Oblo. 
Link-Belt Engineering Co., Nicetown, Phila Pa., 
Rubber Goods. 
Boston Belting Co., Boston, Mass. 
Home Rubber Co., Trenton, N. J. 


Manhattan Rubber Mfg. Co., 64 Cortlandt St., N. Y. 


N. J. Car Spring & Rubber Co., Jersey City, N. J. 
Jenkins Brothers, 71 John St., N. Y. 
New York Belting & Packing Co., Ltd., New York, 
Spinney, Virtue & Co., Lynn, Mass. 

Saw Mill Machinery, 
Edw. P. Allis Co., Milwaukee, Wis. 

Schools, 

Cheltenham Academy, Ogontz, Pa. 


International Correspondence Schools, Scranton, 


Pa. 

Screens, Mining. 
Fraser & Chalmers, Chicago, II. 
Harrington & King Perforating Co Chicago, Il. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 

Screen Plates, Punched. 

Harrington & King Perforating Co., Chicago, Il. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 

Screw Machines, 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Davis & Egan Machine Tool Co., Cincinnati, Ohio, 
Niles Tool Works, Hamilton, Ohio. 

Sectional Coverings. 


New York Fireproof Covering Co., 42 Cortlandt St., 


N. Y. 
Separators, Coal and Ore, 


F. D. Cummer & Son Co., Cleveland, Ohio. 
Fraser & Chalmers, Chicago, Ill. 


BUYERS’ DIRECTORY 


For Alphabetical Index to Advertisers, see page 21. 


Separators, Steam. 
Goubert Mfg. Co., 14 Church St., N. Y. 
Sewer Brace 
Dunn Mfg. Co., Ltd., Pittsburg, Pa. 
Sewer Pipe. 
Charles Millar & Son, Utica, New York. 
Union Sewer Pipe Co., Akron, Ohio, 
Shafting. 
SEE PULLEYS, ETO. 
Sheet Metals. 
Hepe, Koven & Co., 18 Spruce St., N. Y. 
Sheet Metal Working Machinery. 
Toledo Machine & Tool Co., Toledo, Ohio. 
Shoes and Dies. 
Chrome Steel Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Il. 
Skylights. 
Canton Steel Roofing Co., Canton, Ohio. 
Translucent Fabric Co., Boston, Mass. 
Slate. 
James L. Foote, Slatington, Pa. 
Smokestacks. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 
Spark Guards, Perforated. 
Harrington & King Perforating Co., Chicago, 
Standpipes. 
Maryland Steel Co., Sparrows Point, Md. 
Riter & Conley, Pittsburg, Pa. 

Steam and Gas Fitters Tools, 
Crane Company, Chicago, Ill. 

Steam Regulating Appliances, 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
The Fairbanks Co., New York. 

Penberthy Injector Co., Detroit, Mich. 
Jenkins Brothers, 71 John St., N. Y. 
Lunkenheimer Co., Cincinnati, Ohio, 
Reliance Gauge Co., Cleveland, Ohio. 
Ross Valve Co., Troy, N. Y. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Van Auken Steam Specialty Co., Chicago, IL 
Steamships and Tow Boats, 

Atlantic Works, Kast Boston, Mass. 

Steam Shovels. 
Thomas Carlin’s Sons, Allegheny, Pa. 
Marion Steam Shovel Co., Marion, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 

Steam Traps. 

Buffalo Forge Co., Buffalo, N. Y. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Van Auken Steam Speciulty Co., Chicago, Ill. 

Steel Ceilings. 
A. Northrop & Co., Pittsburg, Pa. 

Stee! Importers. 
Wm. Jessop & Sons, Ltd., 91 John 8t., N. Y. 

Steel Manufacturers, 
Chrome Steel Works, Brooklyn, N. Y. 
Wm. Jessop & Sons, Ltd.,91 John 8t.,.N Y. 
Passaic Rolling Mill Co., Paterson, N. J. 
Structural lron Work, 

Continental Iron Works, Brooklyn, N. Y. 
Berlin Iron Bridge Co., East Berlin, Conn, 
Maryland Steel Co., Sparrows Point, Md. 
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Passaic Rolling Mill Co., Paterson, N. J 
Riter & Conley, Platsburg, Pa 
Wrought Iron Bridge Co., Canton, Ohio. 
Surveying Instruments. 
Theo, Alteneder & Sons, Philadelphia, Pa. 
Brandis Sons Co., Brooklyn, N. Y. 
Queen & Co., Inc , Philadelphia, Pa. 
Tanks, Iron. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Continental [ron Works, Brooklyn, N. Y. 
Fraser & Chalmers, Chicago, Ill 
Maryland Steel Co., Sparrows Point, Md. 
Pittsburg Locomotive Works, Pittsburg, Pa. 
Riter & Conley, Pittsburg, Pa. 
8. Wilks Mfg. Co., Chicago, Ill. 
Tanks, Wood. 
Williams Mfg. Co., Kalamazoo, Mich. 
Telegraph Wires and Cables 
Eastern Electric Cable Co., Boston, Mass. 
John A. Roebling’s Sons Co., Trenton, N. J. 
The Okonite Co., Ltd., 13 Park Row, N. Y. 
Testing Machinery. 
Wm. Sellers & Co., Philadelphia, Pa. 
Thermometers. 
Bristol Co., Waterbury, Conn. 
Queen & Co., Inc., Philadelphia, Pa. 
Tin. 


Gummey, McFarland & Co., Philadelphia, Pa. 


N. & G. Taylor Co., Philadeiphia, Pa. 
Wheeling Corrugating Co., Wheeling, W. Va. 
Tin Plate Rolling Machinery. 
Robert Poole & Son Co., Baltimore, Md. 
Tramways. 
Fraser & Chalmers, Chicago, Ill. 
0. W. Hunt Co., 45 Broadway, N. Y. 
Walker Manufacturing Co., Cleveland, Obto. 
Tramways, Wire Rope. 
Cooper, Hewitt & Co., 17 Burling Slip, N. Y¥. 
Fraser & Chalmers, Chicago, Ill, 
Trenton [ron Co., Trenton, N. J. 
W. Hunt Co.,45 Broadway N., Y. 
Transmission Machinery, 
Fraser & Chalmers, Chicago, Il. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Walker Manufacturing Co., Cleveland, Ohio. 
Robt. Wetherill Co., Chester, Pa. 
CO. W. Hunt Co., 45 Broadway, N. Y. 
Tube Scrapers. 
Ordway & Co., Peoria, I) 
sherwood Mfg. Co., Buffalo, N. Y. 
Turbines. 
Dayton Globe Iron Works, Dayton, Ohto, 
Fraser & Chalmers, Chicago, Ill, 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa. 
R. D. Wood, & Co., Philadelphia, Pa. 
Turn Tables. 
Wm. Sellers & Co., Philadelphia, Pa. 
Twist Drills. 
Standard Tool Co., Cleveland, Ohio. 
Cleveland Twist Drill Co., Cleveland, Ohio. 


Morse Twist Drill & Mcn. Co., New Bedford, Mase, 


Vacuum Pumps, 


A. 8. Cameron, Steam Pump Works, E. 23d St., N. ¥. 
Clayton Air Compressor Works, 26 Cortlandt 8t. 


Deane Steam Pump Co., Holyoke, Mass, 


Valves, Gas, Steam, and Water. 
Chapman Valve Mfg. Co., Indian Orchard, Mars 
Crane Company, Chicago, Iil. 

The Fairbanks Co., New York. 
Home Rubber Co., Trenton, N. J. 
Jeanesville [ron Works, Jeanesville, Pa. 
Jenkins Brothers, 71 John St., N.Y. 
Lunkenheimer Co., Cincinnati, Ohio. 
Ross Valve Co., Troy, N. Y. 
Sherwood Mfg. Co., Buffalo, N. Y. 
Van Auken Steam Specialty Co., Chicago, Ill. 
Ventilating Appliances. 
American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
M. C. Bullock Mfg. Co , Chicago, Il. 
Connersville Blower Co., Connersville, Ind. 
Fraser & Chalmers, Chicago, Ill. 
B. F. Sturtevant Co., Boston, Mass. 
Vises. 
Bignall & Keeler Mfg. Co., St. Louis, Mo. 
Voltmeters. 
Fort Wayne Electric Corporation, Fort Wayne,Ind, 
Weston Electrical Ins. Co., Newark, N. J. 
Water Works Supplies. 
American Well Works, Aurora, Ill. 
Charles Millar & Son, Utica, New York. 
Cook Well Co., 8t. Louis, Mo. 
The Fairbanks Co., New York. 
McNeal Pipe and Foundry Co., Burlington, N. J. 
Water Wheels. 
Dayton Globe Iron Works, Dayton, Ohio. 
Fraser & Chalmers, Chicago, Ill. 
Robert Poole & Son Co., Baltimore, Md. 
8. Morgan Smith, York, Pa. 
R. D. Wood & Co., Philadelphia, Pa. 
Well Sinking Machinery. 
American Well Works, Aurora, III. 
Cook Well Co., St. Louis, Mo. 
White Lead. 
Harrison Bros. & Co., Philadelphia, Pa. 
Window Guards (Jail Work.) 
Harrington & King Perforating Co., Chicago, Ill. 
Wire. 
Charles H. Besly & Co., Chicago, III. 
Phospbor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Cloth. 
Fraser & Chalmers, Chicago, Il. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa. 
Wire Rope. 
Oooper, Hewitt & Co., 17 Burling Slip, N. Y. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Phosphor-Bronze Smelting Co., Ltd., Phila., Pa, 
Trenton Iron Co., Trenton, N. J. 
Wood Stains, 
Harrison Bros. & Co., Philadelphia, Pa. 
Wood-Working Machinery. 
J. A, Fay & Egan Co., Cincinnati, Ohio. 
C. B. Rogers & Co., Norwich, Conn. 
Stow Flexible Shaft Co., Ltd., Philadelphia, Pa. 
The Wilkinson Co., Chicago, Il. 
Wrecking Cars. 
Marton Steam Shovel Co., Marion, Ohio. 
Middletown Car Works, Middletown, Pa. 
Yachts, Steam. 
Atlantic Works, East Boston, Mass, 
Marine Iron Works, Chicago, Ill. 
Zinc White. 
HarrisonBros & Co., Philadelphia, Pa. 


For Alphabetical Index to Advertisers, see page 2t. 
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MISCELLANEOUS 


NEW DREDGING 


AND 


Hydraulic Dredge discharging through 5,700 Ft. Pipe. Will dig and put ashore any material, Rock exeepted. 


- INCORPORATED UNDER LAWS OF NEW YORK, 


GEO. W. CATT, M, Am, Soc, C, F., 
President and Engineer. 
Oo, L, WILLIAMS, Secretary and Treasurer, 


SPECIALTIES: 
Machinery for Economical Excavation of Canals, 
For Dredging, For Reclamation of Low Lands. 
CORRESPONDENCE SOLICITED, 
Patent Canal Excavator. 
Machines at work, Norfolk, Va. 
Galveston, Tex., and Oakland, Cal. WORLD BUILDING, New York, N. Y. 


CHILINGS. 
ORNAMENTAL AND FIRE-PROOP. 


Many designs. Send diagram and size of room for estimates. 


RY as A. NORTHROP & CO., 


Main Office: PITTSBURGH, PA. 


WORKS 


General Office and Works, Harrisburg, Pa., U. S. A. 


The Ideal Engine 


“The E of the Day.”—in Units upto 1.200 H. 


Marine Machinery and Steam Yachts 


? ON HAND AND BUILT 
i TO ORDER. 


MARINE IRON WORKS, 
J Clybourn and Southport Aves., 
CHICAGO. ILL. 


We pay for copies of this magazine returned to us 


as follows: TO CLEAN SPLICED ‘FLUES 
May, 1891, » 75 cents. ) In cash A any kind in Tubular or 
July, 1891, * or \ Sectional Boilers use the 
Sept., 1891, ‘ ) renewal. ‘Double Header 
We also credit one month’s subscription for each \ 
of the following issues of the Engineering Magazine” lue- -Scraper |' an 
returned to us, viz Be ways—no lost tire Auger 
October and November, ‘ 1891. orlahor. Price per ineh, Send it 9 
May and December, 1892. measure of five ane dae ze 
«one i vi Seraper or ny 


THE ENGINEERING MAGAZINE Co., Times Bldg.,N. ¥. | 


Please mention The Engineering Magazine when you write. 
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| ; a Popular, Brightly Written, Non-Technical, weekly illustrated 
ee Electrical Journal made for people who want trustworthy in- 
formation relating to the scientific, engineering and commercial 


condition and development of the Electrical Industries 


IS the only publication of its class having the courage and forti- 
ee tude to attack and expose abuses, dishonesty or deception of 
ndividuals or corporations having to do with the well-being 


of the Electrical trade 


/ the only journal suited to the needs of Students of Electric ity, 
se S Central Station Managers, Officers and Stockholders of Elec- 
trical Manufacturing or Operating Companies, Bankers, Brokers 


and Investors in Electrical Securities, and other persons interested 


in the various departments of electrical development. 


THE DEPARTMENTS OF ELECTRICITY INCLUDE: 


Editorial, Book Reviews, 
Under the Searchlight, Central Station Practice, 
Answers to Correspondence, Telephony, 
Financial, Legal Notes, 

Popular Electrical General News, 

Science, Incorporations, 

Progress of the Electrical Patent 
Art, Record. 


PUBLISHED BY_ 


ELECTRICITY NEWSPAPER CO., 


Subscsiption, $3.59 per year. 6 PARK PLACE, NEW YORK CITY. 
Sample Copies Free. 


TRIAL SUBSCRIPTION ORDER. 
ELECTRICITY NEWSPAPER CO., 6 Park PLace, New York 


Enclosed find One Dollar ($1.00) for which please send ELECTRICITY for five 


months to the.following address 


Name- 


Sak 
Date 1596, 


Please mention The Engineering Magazine when you write 
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ALPHABETICAL INDEX TO ADVERTISERS. 


Acme Machinery 
Adams, Alton D. 


Addyston Pipe and Steel 


Allen & Srn, Otis.... 


Allis Co., Edw. P....... 


American Ball N 


American Blower 


American Boiler 
American Indust 


American Injector Co 
American Tool and Machine Co.. 
American Tool Works . 


rial P ublishing ¢ fo, 


American Well Works... 


Armstrong Mfg. 


Atlantic Works 
Bacon, Earle C 


Baldwin Locomotive Works. 


Ball & Wood Co 
Beaudry & Co 


Berlin [ron Bridge Co auee 
Besly & Co., Charles H........... 


Bignall & Keeler 


Boston Belting Co 


Mfg. Co 


* Bradford Mill Co taba 
Bradley Pulverizer Co. 
Brandis Sons Co. ... 

Bristol Company. 


Brixey, W. R 
Brooks & Co, T. 


Brown Hoisting and Conveying Machine Co... 


Brown & Sharpe 
Bryan, Wm. H 


Buckeye Engine Co.... .. 
Buffalo Forge Co. 
Bullock Mfg. Co., 


Mfg. Co. 


Byers Machine Co,. John F............... 


Cameron Steam Pump Works, A. 8,............ 


Canadian Copper Co ...... .. 
Canton Steel Roofing Co 


Carlin’s Sons, Th 


Chapman Valve Mfg. Co....... 
Military 


_M. & St. P. Ry. 


Clark & Co., W. J. 


Clayton Air Compressor Works 


Cleveland Twist 
Clonbrock Steam 


Colorado Iron W 


Comstock, Wm. T ... 


Connersville Blower Co............... 


Conard, Thos. P. 
Conradson, C. M 
Continental Iron 


Contractors’ Plant Mfg. Co........ 
Cook WellCo ....... 


Cooper, Hewitt &Co....... ... 


Crane Company.. 


Crook & Bro.’s Co., W. ‘ 


Cummer & Son Co., F. D 


Davis Iron Works, F. M............. 

Davis & Egan Machine Tool Co wee 
Dayton Globe Iron 


64 


Detroit Graphite Mfg. Co 
Dixon Crucible Co., Joseph. 
Dunn Mfg. Co. 


Eastern Electric Cable Co.... 
Eastman Kodak Co 
Eddy, Henry C., 

Eddy Electric Mfg. Co 
Electricity Newspaper Co... 
Electro Light Engraving Co 
Empire Fire-Proofing Co. 
Erie City Iron Works. 
Eureka Nut Lock Co. 
Everette, Dr. Willis E. 


Fairbanks Company.. 

Fargusson, M 

Fishkill Landing Machine Co 
Fitchburg Machine Works 

Foote, James L.... 

Fort Wayne Electric C orpor: ation 
Fraser & Chalmers.... 

Frick Company. 


Garvin Machine Co . 
Gates Electric Mfg. Co 
Gates Iron Works 
Globe Co 
Gooding, C. T.. 
Gorton & L idgerwood Co we 
Goubert Mfg. Co.. 

Gummey, MeFarland & Co. 


Hanson & Van Winkle Co..... 


Harrington & King Perforating Co.............. 


Harrisburg Foundry avd Machine Works. 
Harrison Bros. & Co 


Hartford Steam Boiler Inspection and Ins. Ce 0. 
Heine Safety Boiler Co..... 


Hepe, Koven & Co .... ...... 
Hill, Clarke & Co... 


Hussey, Ernest Bertrand 


Ingersoll Milling Machine eee 


Ingersoll-Sergeant Drill 
Interior Conduit & Insulation Co................ 


nternational Correspondence Schoo)s 


Iron City Tool Works, 


Jeanesville Iron 


Joffrey Mfg. Co...... . 
Jennings, E. P.. 
Jessop & Sons, Limited, William. 

Jones & Lamson Machine Co.. 


Laborers’ Instruction Pub. Co 
Laidlaw-Dunn-Gordon Co........... 
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Eahigh Valley 
Link-Belt Engineering Co.............. ...... 
lodge & Snipley Machine Tool Co,.............- 
Long & Allstatter Co .......... 
Lunkenheimer Co, ........... 


McEwen Mfg. Co., J. H ............ 
McNeal! Pipe and Foundry Co... ....... seecece 
McRae, A. L. 

Manhattan Rubber Mfg. Co. 
Manning, Maxwell & Moore... debs 
Marion Steam Shovel Co... 

Maryland Steel Co.. 

Maurer & Son, Henry 

Michel & Co, Osear A ............. ss 
Michigan Pipe Co .......... 980s 
Middletown Car Works. 
Millar & Son, Chas 
Monash,C. P.. 

Monon Route.... ... ... 
Moore Mfg. and Foundry Co 
Morse Twist Drill & Machine C 0 


National Pipe Bending Co........................ 
N. J. Car Spring and Rubber Co................. 
New Process Raw Hide Co.....................5. 
How Werk Alf Brake 
New York Central [ron Works Co.............. 
New York Dredging Co........ 
New York Fireproof Covering Co., 

New York Machinery Depot 

New York Belting & we Co. 


Nicholson File Co.. ........ 
Niles Tool Works....... 
Norman Co., J. J 


Northrop & Co, A. 
Norwalk Iron Works Oo... 


Ordway & Co..... ws 
Utto Gas Engine Works. 


Passaic Rolling Mill Co rare 
Penberthy Injector Co......... 


Phosphor Bronze Smelting Co., ‘Limtted.... 


Pierce Engine Co. 


Pittsburg Locomotive W orks 
Pittsburg Terra Cotta Lumber Co.... oueees 
Pittsburg Testing Laboratory, Limited.,........ 
Pond Machine Tool Co ......... 

Poole & Son Co ,R... 
Perter & Co., H. K ........... 


Potter, Alexander 
Prentiss Tool and Supply Co 
Pulsometer Steam Pump Co........... 


Rand Drill Co... 
Reliance Gauge Co 
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Roebling’s Sons Co., John A... 


Sheffield Car Co.. ............. 
Sherwood Mfg. Co.... . 
Slatington Slate Syndicate 
Smith, 8S. Morgan. ....... 

Smith Co., The H. B 

Smith & Co., Edward . 
Southwark Foundry and Machine c 
Spinney, Virtue & Co 
Spon & Chamberlain ... 
Springfield Gas Engine Uo.............. 
Standard Mfg. Co ........... 

Stearns Manufacturing Co... ................ 
Stillwell-Bierce & Smith-Vaile Co.... ........... 
Stow Manufacturing Co............. .. ........ 
Suplee, H. H.. 


Thresher Electric Co ........... 
Toledo Machine and Tool Co 


Union Sewer Pipe Co 

Union Water Meter Co. 


Van Auken Steam Specialty Co............... 

Vandenbergh Laboratory of Chemical Industry. 


Walker Manufacturing 
Wanted and For Sale ....... 

Webber, Wm. O 
Webster, Camp & Lane Machine Co............. 
Westinghouse Air Brake Co................. .... 
Westinghouse Electric & Mfg. Co........ .. .... 
Weston Electrical Instrument Co, .............. 


Wheeling Corrugating Co................... 

Wheeler Condenser & Engineering Co... ..... 
Wilks Mfg. Co. 
Winslow Bros. Co ... ........... 


Wood & Co., R. D. 


Wright Co 
Wrought Iron 8ridge Co 
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MISCELLANEOUS 


Gilbertson’s Old Method, 
Pennsyl Old Method 


RooFing PLate. AT A TEST 


Also manufacturers of the of steam pipe covering made by the State 

: celebrated brands of Coliege of Pennsylvania, our covering gave 

Climax and Phoenix a. — cent. better results than Magnesia or 
i a Asbestos Sponge. Send tor copy of test. 
GUMMEY. McFARLAWD&CO. 

PHILADELPHIA. New York Fireproof Covering “o., 


121 LIBERTY ST., NEW YORK. 


WHAT IS THE GLOBE CARD INDEX FILE? 


Saves Time! Briefly :—-An Index and Record combined. 
An appliance for systematic arrange- 


Promotes ment of names, addresses, statis- 
System! tics, Memoranda, quotations, 
Hr subscriptions, anything. 

Admits of growth, with- 

drawal of obsolete 

[Aa to Ad matter, absolute 
GUIDE CARD correct classifi- 

RECORD CARD cation, and 
= | Tie is adapt- 
ed to 
thou- 
B= my 6sands 
= of uses 


Send for 136 page Catalogue Tells all about 
Business Furniture and Conveniences of all kinds. 


THE GLOBE COMPANY, Cincinnati. 


Fastern Rranch. 42 Reaver Street. yYoRK. 


‘High Grade RUBBER GOODS. 
WHEELING GORRUGATING CO. 


“GLADIATOR MANUFACTURERS 01 
| TIN AND TERNE PLATES. 
MANUGACTUNE CORRUGATED IRON 
GALVANIZED AND BLACK SHEETS. 


Steel and Tin Roofings. 
Patent Continuous Steel Ceilings. 


Architectural Sheet Metal Work of all kinds. 
WRITE FOR CATALOGUE. 
New York Office: No. 83 Fulton St. 
Belting, Packing, Tubing, Springs, Valves, Mats and | Offices and Warehouses: CHICAGO AND Sr. Louis. 


Matting, Rubber lined Linen and Cotton Hose. | Main Office and Works: Wheeling, W. Va. 
Send for samples. 


N. J. CAR SPRING & RUBBER CO., JERSEY CITY, N. J. 
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MISCFLILANEOUS 


ae WANTED.” FOR SALE 


A Medium of Exchange for the Patrons of The Engineering Magazine. 


i + The uniform charge for advertisements inserted in this department is ro cents a line for each inser- 
: tion, payable in advance. In preparing advertisements count eac h seven words a line, 
and allow three lines for a display heading if that be desired. Remittances 
: for transient announcements may be made in postage stamps. 
Mactinery For Sacre MActinery For SALE. 
Machine Tools, Reduced Prices. 
| THE CARVIN MACHINE co., Planer 42% x 36” x Planes 18’. Good and ‘chuck $650 
{ ree with chuc 200). 
O11 Laight Street, New York. x ay" actic 375. 
Manufacturers ofand Dealers in Shaper 24”. Rebuilt, Hendey.. ° 3 285. 
j 1”, New, Heavy and accur ate. 220. 
M ETAL WORKI NG MACHINERY. Drill Sack Geared ; wt 4,000 |bs.,good order 150. 
A large stock of Second Hand Tools ry 5) 
lways on hand ew, atest pattern ove 
Wi Bolt Cutter: New), % to .%4, Complete. 
ENGINE LATHES.—Second Hand Forging Drop, 00 Ib. Heavy. 
1izin.x 5ft & Whitney Rise and Fa!l Rest L athe 5.100 400. 
4 Rr} 3 14in.x 6 ft, E. Reed & Co. Rise and Fall Rest “ 10° « & latest: new: abeauty a 
4 14in. x 6 ft. Blaisd ll Rise and Fall Rest rebuilt: good order 
214in.x 6ft. Prentice Bros. Rise and Fall Rest “ 15 x 6 F Heavy and in good order... rae 110. 
Wr Turret Lathe, Amer. Tool & Mch. Co.; new; mod, 260 
ft Flathe Rest Gas Engine; Otto, new, H.P.; for gasorgasoline 600, 
8 in ft. H Pl ( Rest Gas Engine; Otto, new,!6 H.P.; for gasorgasoline 700 
: | Plait Gilt Gas Engine; Otto, new, 10% H.P.; for gas only., 300 
I 18 in. x ft Flather & co. Gilt Rest Punch Press, Stiles and Parker Design, Ths 145. 
1 20in.x1o0ft. Flather & Co. Compound Rest. 
1 22in.x Lodge & Davis’ ‘omp. Rest w. Chucks AMERICAN TOOL WORKS, C: EVLLAND, 0. 
1 22in.x1toft. Lodge & DavisComp. Rest w Chucks 1022 
1 22in. x Blsisdell Plain Rest 
HAND LATHES.—Second Hand. One 
i 2 10in. x 4t in, Garvin Hand Lathes. 
" : ttoin.x 4 ft. Garvin Hand Lathes with Slide Rest n 
i : 8S i2in x sft Thompson Hand Lathes with Chucks. S d=-h d 
q 3 13in,x 5§ ft. American T.& M. Co, Brass Workers’ econ a 


Hand Lathes. 


SHAPERS. second Hand Bement 
Al i 8in. Gould & Eberhardt Crank. 


1 
1 toin. Jumgst & Son Crank, e 
115in. Hendey Friction 
: 1isin. Lodge & Davis Crank O ing 
y DRILL PRESSES—Second Hand 
j 1z2in. W & R. 2-Spindle Sensitive. 
1z21n. W.& R, 3-Spindle Sensitive ac ne 
{ 1zin. W.& R. 1-Spindle Sensitive 
I 


Henley 4-Spindle 

Pratt & Whitney 4-Spindle 

Barnes 3-Spindle I in. ro e. 
A. D. Quint 6-Spindle Turret Drills 

30 In Pond Back Gear, Power Feed 


Prentice Bros, Suspension Drill. Swing, 68 in. 


MISCELLANEOUS TOOLS ~—Second Hand 


Ae 


2 Garvin No. 4 Milling Machines Good Running Order. 
: Pratt & Whitney Lincoln Mille . 
‘mua Send for Complete January List. 
‘ 3 Garvin Profiting Machines 
r) 1 No.1 Pratt & Whitney Screw Machine, Wire Feed HILL CLARKE & C0 
Ay 2 No. 2 Brown & Sharpe Screw Machine ’ *9 


Write for Complete List No. 16A. 156 Oliver St., 14 So Canal St. 


BOSTON CHICAGO 
Re-laying Rails, Locomotives, 


1 of all patterns and gauges, Passenger and Freight ENGINEER AND MaAcHiNIsT. 


Cars, Machine Tools, Engines, Boilers, Pumps and 


Machinery of all sorts new and second hand, for ENGINEER AND MACHINIST, age 38, experienced 

sale at bargain prices. on Boilers (Scotch, Horizontal, Tubular, etc.,) of high 

4 grade engines and general machinery, can té ike entire 
TriOS. P. CONARD, charge of works, or of estimating and engineering 


departments, capable manager and salesman, fittcen 
206 Walnut Place, - Philadelphia. | years in charge. Address, “H. K.,” care of THE 


E> GINKERING MAGAZINE. 1o6t 


= 


Please mention The Engineering Maz sine when you write, 
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MISCELLANEOUS 


having 


MacuHinery For SALE 


SECOND-HAND MACHINERY. 

1 Iron Planer, 60 in x 60 in. x 16 ft., 4 heads, Betts, 
Iron Planer, D. W. Pond, 26 in x 26 in. x8 ft. 
Iron Planer, 36 in. x 26in x7 ft. 

Iron Planer, 16 in. x 16 in. x3 ft. 

Engine Lathe, L. W. Pond make, 18 ft. x 53 in. 
18 ft. Pit Lathe, complete. 

Engine Lathe, 30 in. x 14 ft., Putnam. 

Engine Lathe, 26 in. x 10 ft., D. W. Pond make. 
Engine Lathes, 15 in. x6 ft., D. W. Pond make. 
Dri ung. Machine, 45 in, B. G. S. F.; 1 2 in., B. G. 

S. F., both New Haven. 

§0 in. Farrell Pulley Lathe. 
each No. 20 Bliss Press. 

each No. 21, 30, Bliss Presses. 

— 1 5-ton Foundry Cranes. 

teavy Power Rail Shears. 

Heavy Rol! Lathe. 

2000 Ibs. Steam Hammer, Ferris & Miles. 

1200 Ibs. Steam Hammer. 

350 Ibs. Steam Hammer. 
Lists sent. NEW YORK MACHINERY DEPOT, 

Office, 178 Broadway, N. Y. 


SITUATIONS WANTED 


A GRADUATE ENGINEER of good business ability 
is open for an engagement. Has had eight years 
experience on general railway and bridge construction; 
three years with prominent bridge companies. Ad- 
“ West,” care of THe ENGINEERING M*Ga- 
ZINK, 1061 

A MECHANIC having ten years experience 
erecting buildings, setting machinery in saw and 
grist-mills, picking houses, mining and ice plants, 
and in keeping same in repair, would like a situation 
in South America. Correspondence solicited. 
Address, C. W. Landrum, Carthage, Mo. 1061 


been exhausted on other 
makes, we will just say that we 
think if you fully understood the 
merits of the 


PREMO 


it is the one ‘‘all round” Camera 
you would be likely to buy. 

And we know you would be satisfied with it 
satisfied with it forever afterwards. 


ROCHESTER OPTICAL Co.. 


All the superlatives 
in the English Language 


46 South Street, Rochester, N. Y. 


CARTRIDGE 
PHOTOGRAPHY. 


With our new cartridge system the 
modern photographer loads and unloads 
his camera in broad daylight—presses 
the button—and ‘‘we do the rest.”’ 
It’s the refinement of photographic 
luxury. The cartridge system is 
applied to our latest products: . . 


THE POCKET KODAK, 
THE BULLET, .. . 
THE BULIS-EYE. . . 


Manufactured only by 


EASTMAN KODAK CO. 


Kopaks, | 
Kopets, \ $5.00 
BULLETS, | e108,00 Rochester, N. ¢ 


Buiis-Eve. } 
Send for Catalogue. 


*eease mention The Engineering Magazine when you write 


| 
tt 
* 
— 
5 
¥ 
a 
0. 
0 
0. 
a 
5. 
2 
0. 
@ 
| 
1 
a 
d 
e 
g 
n 
af 


THE PICTURESQUE 


VALLEY RAILROAD 


HAS— 
Solid Vestibuled through train service, between 


New York, Philadelphia 
Niagara Falls 


and Chicago, via 


Dining Cars on the Eur )pean Plan. 


Double track ballasted with stone 

Locomott Inallofwhich hard Pennsylvania 
anthracite coal ts used exclustvely, ther 

f , n thal ts free from 
the annovance of smoke, dust or cinders. 


For its patrons, all lovers of ease, comfort and 


convenience in traveling, who have once been 


over its line, and all freight shippers who re 
quire fast and careful service who have once 
tried it 


Elegantly illustrated printed matter descriptive 
of its line, which will be sent free, postage 


prepaid, on application to Chas. S. Lee, 


Generol Passenger Agent, Philadelphia, Pa. | 


ARE... 
YOU GOING 
UP THE STATE? 


A trip will do you good, if 
you select the proper route. 
All 


WEST-SHORE 
=KAILKOAD= 


trains are fast and luxurious. 
But the National Express — 
Limited—leaving New York at 
7:30P. M. arriving Buffalo 7:40 
A. M., is the fastest evening 
train out of New York. Try 
it and be convinced by personal 
experience. 


RAILROADS G@ex~- 


ARE YOU LOOKING 


For a Change in Location? 


If you are not satisfied with vour present site, or if 
you are not doing quite as well as you would like to, 
why not consider the advantages of a location on the 
Minois Central R. R. or the Yazoo & Mississippi Valley 
R.R.? These roads run through South Dakota, Mine 
nesota, lowa, Wisconsin, Illinois, Indiana, Kentucky, 
Tennessee, Mississippi and Louisiana, and possess 


FINE SITES FOR NEW MILLS 
BEST OF FREIGHT FACILITIES 


CLOSE PROXIMITY TO 


Coal Fields and Distributing Centers 


AND 


INTELLIGENT HELP of all KINDS 
MANY KINDS OF RAW MATERIAL 


For full information write the undersigned for a 
copy of the pamphlet entitled 


100 Cities and Towns 


WANTING INDUSTRIES 


This will give you the population, city and county 
debt, death rate, assessed valuation of property, tax 
rate, annual shipments, raw materials, industries de- 
sired, etc. 

To sound industries, which will bear investigation, 
substantial inducements will be given by many of the 

laces on the lines of the Illinois Central R. R., which 
s the only road under one management running 
through from the North-Western States to the Gulf of 
Mexico. GEO. C. POWER, Industrial Commissioner 
I. C. R. R. Co., 506 Central Station, Chicago. 


COPYRIGHTED 


tke MWIONON 


is the best route between 


Chicago, Indianapolis, Cincinnaii, « 
e — Louisville and the South, 


—SOLID VETISBULED TRAINS DAILY.— 


City Ticket Office, 232 Clark Street, CHICAGO, 
W. HH. McDOEL, FRANK J. REED, 
GEN’. MANAGER. CEN’. PASS. AGENT. 
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PROFESSIONAL @@ 


 D. ASHWORTH, 


Mechanical and Consulting Engineer, 


AND STEAM EXPERT. 
108 FOURTH AVENUE, PITTSBURGH, PA. 


Steam and Transmission of Power a Specialty. 


Calorimeter and Evaporative Tests of Steam Boilers, and Indicator Tests 


made of Steam Engines. 

ERNEST BERTRAND HUSSEY, 
Consulting Civil Engineer, 
SEATTLE, WASH. 

P. 0. Box 381. Offices, Dexter Horten & Co, Bank Bldg, 


Expert Examinations, Surveys and Reports of any 
enterprise or property in the Northwest "lans Speci- 
fications, Estimates and Superintendence. Cable or 
Electric Railwzy Construction and Operation. 


Alton D. Adams, M.A.i.E.E. 
ELECTRICAL ENGINEER 


ELECTRIC PowER TRANSMISSION AND MACHIN®2 
No. 620 Atlantic Ave., BOSTON, MASS 


M. FARGUSSON, C. SOUTHPORT, N, 


Drainage, Irrigation, Water Powers, River and Harbor 
Improvements, Canals, Railroads, Highways ; Surveys 
ofall kinds; Cities laid out. mia 


‘Locations for 
Industries. 


The name of the Chicago, Milwaukee & St. Paul 
Railway has long been identified with practical meas- 
ures for the general upbuilding of its territory and the 
promotion of its commerce, hence manufacturers have 
an assurance that they will find themselves at home on 
the company s lines, 

The Chicago, Milwaukee & St. Paul Railway Com- 
pany owns and operates 6,154 miles (9,900 kilometers) 
of railway, exclusive of second track, connecting track 
or sidings. The eight States traversed by the company, 
Illinois, Wisconsin, Northern Michigan, lowa Mis- 
souri, Minnesota, South Dakota and North Dakota, 
possess, in addition to the advantages of raw ma- 
terial and proximity to markets, that which is the 
prime tactor in he industrial success of a territory—a 
— who form one live and thriving community of 
nusiness men, in whose midst it 1s safe and profitable 
to settle. Many towns on the line are prepared to treat 
very favorable with manufacturers who would locate 
in their vicinity 

Mines of coal, iron, copper, lead and zinc, forests 
of soft and hard wood, quarries, clays of all kinds, tan- 
bark, flax and other raw materials exist in its territory 
in addition to the vast agricultural resources. 

A iumber of new factories have been induced to 
locate—largely through the instrumentality of this 
company—at towns on its lines. The central position 
of the States traversed by the Chicago, Milwaukee & 
St. Paul Railway, makes it possible to command all 
the markets of the United States. The trend of manu- 
facturing is Westward. Nothing should delay enter- 

rising manufacturers from investigating. Confidential 
inquiries are treated as such. The information fur- 
nished a particular industry is -eliable. Address, 


LUIS JACKSON, 


Industrial Commissioner, C., M. & St. P. R'y 
425 Old Colony Building, Cutcaco, 


©. L. REDFIELD, M. E. 
DESIGNER OF MACHINERY, 


EXPERT IN PATENT CAUSES, 
269 Dearborn Street. CHICAGO, ILL. 


WM. 0. WEBBER, A. S. M.E., CONSULTING ENGINEER, 
70 Mason Building, DOSTON, MASS 
Power Plants and Factories, Steam Expert, Electric 
Transmission of Power, Shop Methods and Production, 
Power Tests, Hydraulic Engineering. 


Cc. M. CONRADSON, M.E. 


Consulting Engineer. 

Special Labor Saving Machine Tools, New and 
Origi: al Designs of Lathes, Milling Machines, 
Yoring Machines, Ete. 

ELECTRICALLY DRIVEN MACHINE TOOLS. 
MADISON, WIS. 
Wo. H. BRYAN, Am. Soo. 


Mechanical ana Electrical Engineer. 


PECIALTIES: Water Works, Electric Light, Railway and 

Power Plants; Steam and Power Installations; Steam 
4eating ; Smoke Prevention. 

Consultation, Examinations. Tests, Reports, Plans, Specifications, 


Superintendence and Purchasing. 
1 TURNER BUILDING, ST. LOUIS. 
HENRY C. EDDY, 


CHICAGO 


Electrical Engineer and Contractor. 


Coecialty: Rebuilding old, inefficient or urprofit- 
able lighting ana pow«r plants. 


49.15! Fifth Avenue - 


Pians, specifications and estimates furnished, 


A. MCRAE, S. D. 


(Harvard) 

Consulting Electrical Engincer, 
University of Texas, Austin, Texas. 
Electric Mining, Railway, Power and 

Lighting Plants. Estimates prepared for proposed 
installations. Reports on existing plants with # 
view to improving their earning capacity 


ALEXANDER POTTER 
Civil and Sanitary Engineer. 


SPECIALTIES: Water Supply and Sewerage. Water and 
Sewage Purifications, Garbage D:sposal. 


137 BROADWAY, - - NEW YorRK, 
Lewis BLOCK, - = PITTSBURG. 


Please mention The Enegincering Magazine when you write, 
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>>) PROFESSIONAL 


JULIAN KENNEDY, 
Consulting and Contracting Engineer 


Vandegrift Building, Pittsburgh, Pa. 


BLAST FURNACES, BESSEMER AND OPEN HEARTH STEEL WORKS, 
ROLLING MILLS, STEAM AND HYDRAULIC MACHINERY, 
HEATING FURNACES, GAS PRODUCERS, &c. 


Branch Office of the LATROBE STEEL WORES. 


F. P. VANDENBERGH, 8B. S., M. D Cc. R. A. WITTHAUS, A. M., M. D. ISAAC KEMOE, PH. 
CONSULTING 
Chemical Engineers, Analysts and Consulting Chemists. 


Water sup pl +s a specialty, analyses and complete advisory reports. Co-operation with engineers in sanitary 
and geologic.«! survey and in all chemical features of mining, metallurgical or other industrial engineering. 
Assays, analyses, processes, superintendence, counsel 


ERIE COUNTY BANK BUIL DING, NIAGARA AND MAIN STS., BUFFALO, N.Y, 
Cc. T. GOODING, EM 


AND EVERETTE’S MINING OFFICE 


Tucson, ARIZONA. 


[Pioneer Mining Geolugist’s Office of Pacific Northwest.] 


rane oe wee Mining Law, Mine Examinations, Metallurgy, 


Assaying and Analysis. 


E. P. JENNINGS “CONSULTING ASSOCIATE MINING 
Mining ATTORNEY AT LAW.”* 
Ironwood, Mics Will examine and report upon the 
REPORTS ON LAKE SUPERIOR IRON “Titleand exact Value’’ of Sttver, Leap, Coprga, 
Coat, Iron, Cray or other Minera Properti 
FRANK NICHOLSON, 


. WILLIS E, EVERETTE- ree*, 
P.O. BOX 515, PHCENIX, ARIZONA. 1818 Street, 


Examines and reports on mines and mill and fur Tacoma, State of Washington, U.S. A. 
nace property 


RITE for Rates for Pro- 
fessional Cards in The 
Engineering Magazine. 


PITTSBURGH TESTING LABORATORY, LTD. 


Gro. H. Crary, Chairman. Avrrep E. Hunt, Vice-Chairman and Treasures, 


116 WATER ST., PITTSBURGH, PA, 


Metallurgical Engineers and Chemists. 


SPECIALTIEZS. 


fmapection of Rails and of Materials for Bridges and other Structures, Steam Boilers, Locomativea, 
Cars, etc. Inspection of Shop Work and Erection at Bridge Site, 


——-CHEMICAL ANALYSES AND PHYSICAL TESTS OF ALL KIND§S.—— 


Agents for Tiaius Olsen & Co.'s Testing Machines, Thatcher's Slide Rules. 


Piease mention The Engineering Magazine when you write, 
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MISCELLANEOUS 
GHELTENHAM: MILITARY ACADEMY, DYNAMO ELECTRIC MACHINERY 


OGONTZ (near PHILADELPHIA), PA 
On the Summit of the ba mg gy Bound Brook Route to Ss. P. THOM PSON. N EA RLY REA DY, 


Spon & CHAMBEKLAIN, 12 Cortlandt St., N.Y. 


Unexcelled in the preparation of young men for 
hating Olleges and scientific schools. Now repre 
sented by its graduates in HARVARD, YALE 
PRINCETON, CORNELL, LEHIGH, TROY, LA | & DS 
FAYETTE and UNIVERSITY OF PA. For illus > 
trated circular or for application blanks for 'g5-'96, ad OSCAK A. MICHEL & CO., 
dress the Principal, JOUNC. RICE, Ph. D., Ogontz, Pa SOLICITORS OF AMERICAN AND FOREIGN PATENTS, 

Caveats, Designs, Trade-Marks, Labels, and Copy- 
rights, Preliminary Examination-, and Validity Search- 


Lowest Cash Discount« allowed on Archl« es, Experts and Attorneys in Pat nt Causes before U.S 
Todust al, Scie Electrica', Mechanica), Courts Representative at Washington 
odustria| and Techwui al Books. Cata- 
logue and Discount Sheet Free. WILLIAM World B'id’g, as, New York, N. Y. 
T. COMSTOCK, 23 Warren st,, New York. ( orrespondents all over the World, Send for 16 


page Book relating to Patents, FREE. 
STEAM WANTED-—AN IDEA. 


E. Spangenterg, of some simple 


thing to patent? Protect your ideas; they may bring 


More than 2000 questions with argued answers you wealth. Write JOHN WEDDERBURN & CO.. 
aniove, 500 illustrations, Patent Attorneys, Washington, D. C., for their $1800 

as well as his Arithmetic, Algebra, plane and prize offer. 

solid Geometry are sold by every Reliable Book- 

Dealer for 75 cents per volume, or will besent 


ostpaid, after rece iptof price by the undersigned, | THE BRANDIS SONS oie) ‘ 


*rospectus of 32 pages sent free on application. : 
_Laborer’s Instiucticn Pub Co. St. Louis Me gurveying aud Eugineering Instruments, 


754 to 7156 LLAINGTON A\ ENUE, 
READY. 
“atalogues sent oolication, BROOKLYN, N. ¥ 


Modern Examinations of Steam Engineers, : = 


Written for Engineers by an Engineer 
BY W.H WAKEMAN. 
t2mo, Cloth. 272 pages. 53 Chapters, and a list of 
goo questions for the examination of candidates for 
government and state license. PRICK, ®7.00. By 
mail, postpaid, to any part of the world, Published by 


cient INDUSTRIAL PUBLISHING CO... | nge i 
Road Rollers, 


Cranes and 
Translated by Henry Harrison Suplee. Special Machinery 


FROM 

Authorized Edition. Manufacturers’ Designs 
Handsomely Bound in Cloth, 

Size12x9in. - - \p xviii, 312, 


THE CONSTRUCTOR. 


A HAND BOOK OF MACHINE DESIGN, 


By F. Reuleaux, 


For special information 


and_ prices, write to 


With Portrait and over 1, ‘lustrations, 
The Addyston 
Sent by cxorens, prepa on receipt Pipe & Steel Co. 


Order by mail, direct from c i nci n n ati, QO. 


H. H. SUPLEE, 
339 West CHELTEN AVENUE, 
Philadelphia, Pa. 


See Review in February Issue of Engineering Magazine, 
Plaase mention The Engineering Magarine when you write, 
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ELECTRICAL 


SYSTEMS | 
‘GIVE LIGHT | 


| New York : City. Philadelphia, Pa. Omaha, Neb. I 
| Chicago, ill. San Francisco,Cal. St. Paul, Mina. | 
| Boston, wanes. Pittsburgh, Pa. Cincinnati, O. | 
Rochester, N «¥. New Orieans, La. St. Louis, Mo. 
Columbus, San Antonio, Tex. Atlanta, éa. 
\ GF IL _Exportt Dept.,115 Broadway, N. Y. City. 


Please mention The Engineering Magazine when you write, 
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HALF THE 
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MUNICIPAL 


if 


Mun umy 
Lila 


Contractors 
OR 


Outfits 


Bevtinc. 


A Group of LEVIATHANS. 


120 Peart Sr 121I9-i235CARPENTER ST. 248 Ranoorer Sr. 
BOSTON. PHILADELPHIA. ___ CHICAGO. 


HOME RUBBER 


MANUFACTURERS OF 


THE HIGHEST GRADE OF 


MECHANICAL RUBBER GOODS, 


TRENTON, N. J. 


J. O. STOKES, Treasurer ano Ganerat Manacar, 


BELTING, HOSE, PACKING, VALVES, SPRINGS, MATTING, 
PERFORATED MATS, STEP TREADS, 
TUBING, GASKETS. 


Smads’ Black Seal,” “White Cross,” “Tiger,” “World.” 


Owe “Black Seal,” ‘“‘White Cross,” “Tiger” and ‘‘World” Brands of Goods are 
acknowledged by all to be absolutely the best grades manufactured 


MOULDED GOODS A SPECIALTY. 


THE MANHATTAN RusBBER MAn’r’G Co. 


Cable address *MIAL& lephone 965 CORTLANDT. 


RUBBER HOSE. EMERY WHEELS. BICYCLE TIRES. 
RUBBER BELTINC. RUBBER TUBINC. 


STEAM PACKING. CAR SPRINGS. 
MATS AND MATTING. LINEN AND COTTON HOSE. 


ALL KINDS OF MECHANICAL RUBBER GOODS. 
Factories: Passaic, N. J., on & W. RR. Offices: 64 Cortlandt St., N. Y. 
AGENCIES: 

Pittsburgh, Pa., J. Goldthorp, Westinghouse Building; Philadelphia, Pa., Quaker City 
Machinery and Supply So , 133 North 7th St.; Boston, Mass ,_ Ireson Rubber Co., 97 High St.; 
Seattle, Washington, Puget Sound Machinery Depot; Anniston, Alabama, The Anniston Supply 
Co.; Cincinnati, Ohio, B. R. Miller, 904 Neave Building; San Francisco, Cal., H. D. Morris& Co., 
143 First St.; Chicago, Ill., Chicago Rubber & Mill Supply Co., 312 Dearborn St. 


WRITE FOR PRICES. 
Please mention The /nginecerting Magazine when you write. 
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MISCELLANEOUS 


RUBBER GOODS 


FOR ALL 
MANUFACTURING AND MECHANICAL 
PURPOSES. 


WE MANUFACTURE A SUPERIOR QUALITY OF 


BELTING, HOSE for Water, Steam and all conduct- 


ing purposes, Fire Hose, Suction Hose, PACKINGS, 
GASKETS, VALVES, TUBING, RUBBER 
MATS, MATTING AND TREADS, RUBBER 
COVERED ROLLERS. 


CORRESPONDENCE SOLICITED. 


BOSTON BELTING CoO., 


JAMES BENNETT FORSYTH, - M'f'g Ag't and Gen. Man. 


256, 258, 260 Devonshire St., BOSTON. 
100 Chambers St., NEW YORK. 
109 Madison St.. CHICAGO. 
24 Fremont St., SAN FRANCISCO. 


tease mention Lhe Magasine when vou write 
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EFFICIENCY, DURABILITY AMERICAS "AS BEST. 
MINIMUM POWER. 
UFFALO tHe WORLDS OTANDARD. BUFFALO, 
FORGE CO USA _A 


BUFFALO 
FORGE CO 
LARGE BUILOINGS. 


ELECTRIC, STEAM 
ANDO PULLEY TYPES, 
GREATEST AIR VOLUME, 
LEAST POWER 


ROGRES!iIVE AND 
~APARTMENT 


THE PASSAIC ROLLING MILL CO. 


Paterson, N. J 
WATTS COOKE, Pres. W. O. FAVYERWEATHER, V, P. & Treas. BLAKELEY: Cw. Ena. 


Design, Manufacture and Construct all kinds of Iron and Steel Work for 


BRIDSES AWD BVILDINGS, 


Roofs, Power Stations, Train Sheds, Railway and Highway Bridges and Viaducts, and Structural Steel Work 
for Buildings. Plans and Specifications furnished upon application. 


MANUFACTURERS OF HIGH GRADE E IRON, OPEN HEARTH STEEL AND STRUCTURAL SHAPES. + 


The OSKeuy@. + + 
+ + © Springfield, Ohio. USA. 


JULIAN SCHOLL & CO., New York Agents, 126 LIBERTY ST. 
HANDSOME ILLUSTRATED CATALOGUE FREE ON APPLICATION. 


PRESERVATIVE 
FoR AWD 
Will not dry out or peel off. 
The most penetrating, durable preservative inthe market. 


THE STANDARD PAINT CO., 2 Liberty Street, 


SOLE MANUFACTURERS. New York, N.Y. 
LONDON OFFICE, 39 VICTORIA ST.,S. W. 


MOORE'S FRICTION DIFFERENTIAL PULLEY BLOCK. 


CHICAGO OFFICE 
186-188 FirtTH Ave 


A New Movement! A Pe rpetual 
Compoun by ever Powerful, Simple 
and Du Light ¢ ompact and ¢ 
Strong! One Man cau Lifttothe Full 
Capacity of the B ck! Se f-Sustaining 
at Any Point! lowe Freely by Slight 


Pull upon the Hand Chain! The Block 
Always Hangs Plumb ! 


MOOR= MANUFACTURING AND FOUNDRY CO - 


Please mention The Engineering Magazine when vou cwrtt: 


MILWAUKEE, wis. 
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MISCELLANEOUS 


HYDRAULIC ENGINEERING fe 


Civil Engineering; Municipal Engineering; Bridge Engineering; Railroad Engineer 
ing ; Mechanics ; Mechanical Drawing; Electricity; Architecture; Architectural 
Drawing and Designing ; Steam Engineering (Stationary, Locomotive or Marine) 
Plumbing and Heating; Coal and Metal Mining ; Prospecting, and the Eng 
Branches. 


Engineers can employ idle time in reviewing or in mastering other branches 

A Scholarship entitles the holder to tuition, until he is qualified to receive the 
Diploma, no matter how long it may take nor how often it may be necessary to 
review. Students can interrupt their studies and change their residences. Scholar- 
ships are not forfeited upon failure to pay installments promptly. Each student isa 
class by himself, and has the advantage of individual direction by a competent 
instructor. Students make rapid progress in learning to Draw and Letter. Specially 
prepared Instruction and Question Papers, Condensed, Simplified. All representa 
tions may be relied upon. 

pene for Free Circular and Book of Testimonials, stating the subject you wish to 
study, to 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 813, SCRANTON, PA. 


MORISON SUSPENSION FURNACES 


For Land and Marine 
Boilers. 


Uniform Thickness. Easily Cleaned. 
Unexcelled for Strength. 


CORRUGATED FURNACES. 


SOLE MANUFACTURERS IN THE UNITED STATES. 


CONTINENTAL IRON WORKS, SROOKLYN, 
Hoisting 


INSTRUMENT CO. 
ann MINING 


NEWARK, N. J. 
Engines 
ee 


WRITF 
FOB 
CATALOGUE 


- > e 


Voltmeters, Ammeters, Wattmeters, 


Strictly High Grade. Recognized as Standards. | W. A OROOK BROS. 00,, NEWARK, N, J. 


7 “RUBY” PACKING. 


THE BEST BEARS 
THIS TRADE MARK 
Makes a hot or cold, temporary or permanent, 
air or water joint. 


VULCAN SPIRAL 
Piston Packing Self-Lubricating, Sheet Packings, 
Belting, Valves, Gaskets, Hose, etc. 


FOR NEW YORKBELTING& PACKING CO..TD 


CIRCULAR. PIONEERS AND LEADERS. £5 PARK ROW, NEW YORK. 


Please mention The Engineering Magazine when vou write. 
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THE DEANE OF HOLYOKE. ~ 


SINGLE 

DUPLEX 

COMPOUND 
TRIPLE EXPANSION 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
New York Boston Philadelphia. Chicago 
Write for The Deane Specialties.’ 


THE WALKER MPG. CO., 


Engineers, Founders and 
CLEVELAND, OHIO, U.S. A. 


ELECTRIC AND GENERAL POWER TRANSMISSION MACHINERY, Electric 
Cable Railroad Machinery, Machine Moulded and Cut Gearing of all Sizes a Specialty. 


(COMPOUND PUMPING ENGINE, 100 GALLS, PER MINUTE.) 


Including Pumps, AccumucatTors, Motors, Barance Vatvazs, 
Manufacturers of Cranes, ForGinc, FLANGING AND STAMPING Presses, SHEARING 


Patent Hydraulic Machinery. MAcHINERY, SINGLE AND Macxines, Broom 


AND BiLtet SHEARING PLANTs, an 


COMPLETE PLANTS FOR BOILER AND BRIDGE BUILDING 


M : Ne E = U Ni PS WRITE FOR SPECIFICATIONS AND PRICES. 
OUR SPECIALTY 


JEANESVILLE IRON WORKS, _ JEANESVILLE, LE, PA. 
‘* Besides finding the articles in TH& ENGINEERING MAGAZINE of the very highest order, 
the INDEX is of great value to me and I would not be without it now for anything.” 


Henry R. Lorptiy, C. E., General Manager 
Maritime Auer Light Co., St. John, N. B. 


Please mention The Engineering Magazine when you write. 
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The _=Smith-Vaile 


EVERY POSSIBLE DUTY. 
The only Pumps with Patented Removwable 


Water Cylinders and Adjustable Water Pistons, 
LESS WATER SLIPPAGE THAN IN 
ANY OTHER DUPLEX PUMP. 

— SEND FOR ILLUSTRATE D CATALOGUE, 
by The Stilwell- Bletce & Smith-Vaile 


*sEW YORK, 110 Liberty St, CHICAGO, 63 8. Canal St. DAYTON. oKie, 


LAIDLAW-DUNN- -GORDON CO. 


General Offices, Southeast Corner Pearl ond Pium Sts., cmenens. 
Factories, Tweedvale, Hamilton Co., Ohio, S. 


BUILDERS OF 


Steam Pumping Machinery =... 


BOILER FEED PUMPS. FIRE PUMPS. ELEVATOR PUMPS. 
Water Works and Sewerage Machinery. 


CORRESPONDENCE SOBICITHED> 


Branch Offices. 

Rew York: 136 Liberty St 
Philadelphia 45 N. Seventh St 
Pittsburgh : 410 Lewis Block 


Chicago : 68 & 70 South Canal St. = 
Cleveland : 30 $. Water St 


London, England: Hayward, Tyler & Co, 


CAME 
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Please » mention The Engineering Magazine when you write, 
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JOHN. H. M¢ GOWAN C 


ath. 
Dut 


PUMPS rontverny(/ CINCINNATI, OHIO. price LIST 


SERVICE FACTORY OFFICE 46 CENTRAL AVE- ON APPLICATION 


ES 
PULGOMETER STEAM PUMP SOLE OWNERS-NEW YORK! 
(COPYRIGHTED 1891) 


WELL SUPPLIES. Eytensipe SEWER BRACE 


ComPESSING WITH BALL-BEARING SHOES. 
ENGINE. | 
. "ai < ( hapman’ s Pat. Air Lift for 
| @ Artesian Wells, causes non-flow 
| ing wells to flow, increases the suy An invaluable tool for ase in Excavations 
: a6 i ply 2 to 5 times, also will bring of any kind. 
ag > river water any distance, WRITE FOR CATALOGUE. 
es THE DUNN MFC. co., Lim., 
8 dia’? Sole Owners of Patents, 
+n ulars PENN BUILDING, - PITTSBURGH, PA. 
iif Traction 
“gine” See Page 24 
gine 
Driven ge 
| 5 Well 
D rills. 
| ROSS VALVE CO 
TROY, N. Y. 
} ROSS REGULATOR 
‘ Aeeted | 3G old Medals VALV E S, for steam and water, 
plomas at Will mtiol the flow and 
j ainta \y desired 
UGHTNING WELL-SINK- it ‘has ho equal. 
achinery Manu No co mplicated parts. It is 
facturers Hydraulic, easily unders'o It "is dur- 
: ettir gy Re vo . Artesian, Diamond Pros - ecting able, low in price, and always 
Pools, Engines, Boilers, Wit d Mills, Pumps reliable. Made in sizes fromt 
| THE AMERICAN WELL WORKS. to 12 inches. 
| AURORA, ILL CHICAGO, ILL. DALLAS, TEX. 


THE COOK WELL CO. 


ST. LOUIS, MO., U. S. A. 


Cook’s System ot Wells for Cities, Towns, Villages, 
Railroads, Ice Plants, Breweries and Manufacturers. 


COOK’S PATENT BRASS TUBE WELL STRAINER. 
COOK’S DEEP WELL PUMPING ENGINES. 
}Estimates Furnished Upon Application. 


Write for Catalogue and Prices. 
Please mention The Engineering Magazine when you write, 


PUMPING MACHINERY @& 
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++ +» SEND FOR CATALOGVE « 
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MUNICIPAL 


“CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged Pipe and Powe, Hydrants, Gates, Pig Lead, ete. CHAS. MILLAR & SON, 
Selling Agents, Utica, N.Y. Manufacturers of Lead Pipe and Plumbers’ Materials. Wholesale Ea astern 


Agents Akron Vitrified Sewer Pipe. 


Riveters—Fixed and Portable. 
HYDRAULIC Punches, Shears, Presses and 
Lifts. Traveling and Jib Cranes. 

SEND FOR PAMPHLET. 


vais GAST IRON PIPE 


Valve Indicator Posts. 


R. D. WOOD & CO., 
ENGINEERS, LRON FOUNDERS, MACHIN «STS. 


400 CHESTNUT ST., . PHILADELPHIA, PA. 


THE OHIO PIPE CO. 


———-COLUMBUS, OHIO. 
©AST IRON PIPE OF ALL KINDS. 


LOCOMOTIVE AND CAR CASTINGS 


THE UNION SEWER PIPE COMPANY 


— 


DEALERS IN 


STANDARD 
Thoroughly Vitrified 
and Salt Glazed>— 


A. H. MCNEAL 1. SNOWDEN HAINES 
PRESIDENT. SECRETARY ANDO TREASURER. 


THE McNEAL PIPE and FOUNDRY CO., 


BURLINGTON, N. J. 
CAST IRON PIPES for Water and Gas. 


Large Cylinders. Flange Pipes. General Foundry Work. 


If you want to buy or sell second-hand machinery, if one want 


help, or if you want a position, advertise on pages 24 or 2 
Please mention The Encineerine Mapasine when you writh 
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MUNICIPAL 


“The Best Water Meters..... 


we have ever used, are 
the Union Rotary Piston 
Meters bought of you.” 


What do you say 


Mr. Engineer and Superin- 
tendent of Water Works ? 


Before making contracts or purchas- 


ing meters, make known your wants to us and we can 
prove to your satisfaction that you make no mistake in 


buying of 
. . . UNION WATER METER CO., 


Worcester, Mass. 


CHAPMAN VALVE MANUFACTURING COMPANY, 


Manufacturers of 
Valves and Gates for Water, Gas, Steam, 
Oil, Acid, Ammonia, &c., also Gate 
Fire Hydrants. 


WE MAKE A SPECIALTY OF VALVES FOR SUPERHEATED AND HIGH 
PRESSURE ream, 126 Les. PRESSURE AN AND UPWarDs. 


General Office and Works, Treasurer's Office, . 24 aT 
INDIAN ORCHARD, 72 KILBY STREET, New York Office, 
MASS. BOSTON 28 PLATT 8T 


Rt. Louis Office, L M. RUMBEY, 00,, 810 North Second Street. 


THE CRANE HIGH PRESSURE 
WEDGE GATE VALVES. 


These Valves are extremely heavy and will easily stand a working 
pressure of 200 Ibs, steam per square inch. 

They have removable seats which are practical, 

rhe stuffing boxes can be repacked without shutting off steam. 

lhe stems are larger and bodies heavier than those of any other 
Vi ilve 

The seat rings and we lge faces are made ofa special bronze, known 
as ‘' Crane’s Hard Metal,” which is nearly as hard as steel. 

Catalogue sent upon application. 


New York. St. Paul. 


Philadelphia. CRANE COMPANY, Minneapolis. 


Kansas City. 
Los Angeles. CHICAGO. Portiand, Ore. 


San Francisco. 
Please mention The Emgineerine Mapazine when you write 
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The Ingersoll - Sergeant Drill Co. 


Machinery for 
Rock Excavation 


AIR COPMPRESSORS 
CHANNELERS 

ROCK DRILLS 

COAL CUTTING 

MACHINER‘ 

Compressed Air 


For The Pohle Air Lift Pump 

For Pneumatic Hoists 

For General Use in 

Railroad and other Machine 
Shops 


Send for Catalogue 


~ THE INGERSOLL-SERGEANT DRILL CO 


HAVEMEYER BUILDING 
26 Cortlandt St., - New York 


Ingersoll-Sergeant Channeler on Chicago Drainage Canal. 


we 


THE ACKNOWLEDGED 


Perfect 
Pulverizer 


Of All Refractory Substances 


Is the ** Griffin Mill,’’ whose first cost, wear, 


and operating expense is much less than 


stamp mills, and which yields a larger pro- 
duct at less cost than any other mill, with 
perfect success in every instance. 

It will work by either the wet or dry pro- 
cess, and deliver a uniformly sized finished 
2» product of from 30 to 350 Mesh, with equal 
| facility. Its capacity is 3 to 4 tons per hour 
on Phosphate Rock, 1% to 2 tons per hour 
on Portland Cement. Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Go., no. 02 state st., Boston. ¢ 


Piease mention The Engineering Magazine when you write. 
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FRASER & CHALMERS, Chicago, II1., U.S.A. 


2 Wall Street, New York; 527 17th Street, Denver, Colorado; Salt Lake City, Utah; 
Helena, Montana; City of Mexico, Mexico. 


Manufacturers of TUNING TIACHINERY, 


are the pees to write about buying 


Ad Riedler Pun 

I ( 1 Roast 
( Roast H 
Ba S I \ Samp! Br 
kK Silver M 
I st Slag Cal 
B I M He ( Smelters: Wat Jacket 
nM Mills Stamp Sh ind Die 
(Riedie Hydrometric Sizers Steam Separators, 
‘ Mine and Ore Cars, Steel Pipe (Riveted), 
Coy ( ert Pertora Metals Stokers (Under Feed), 
and Ore Pumy Cornish), Water Wheels, 

Pulverizers (Alsing), Woods’ Dry Placer Miners, 


—THE- 


F,M. Davis Iron Works Co. 


MANUFACTURERS OF 


Concentration, Chiorination, Cyanide and 
Amalgamation Machinery. 


Complete Plants for Ore Treatmen’ 


High Class Machinery and Experienced 
Modern Engineering. 


WRITE FOR OUR PUBLICATIONS. 
= OFFICE AND WORKS: 
Davis CRUSHING ROLLS. 723 to 743 Larimer Street, DENVER, COLO. 


I have taken The ENGINEERING MaGazine since its first 
issue ; have all the volumes bound and must say that I regard 
them as the most valuable part of a 400-volume mechanical library. 
I could hardly do without it now as I could not supply its place 
with any other publication. 


C. W. LANDRUM, Mechanic, 
Carthage, Mo. 


@onnersville, 


mention lhe Eagineering Magazine waren you write, 


TRARY 
aly 
MANUFACTURERS of 
| POSITIVE PRESSURE BLOWERS. 


lhere’s a dividing tine Detween 
GOOD PRACTICE AND 
| NORWALK AIR BAD PRACTICE 


| GAS 
| CO/PRE SSOR in the transmission of power. 


mmence 


on the subje questions to ask, we 


Our circulars also are free. 


ea THE NORWALK IRON WORKS CO., 
So. Norwalk, Ct. 


BUILDERS OF 
MIR ANT GAS. COMPRESSORS. 


IH 


The above cut ¢ illustrates a small size 2e duplex compressor, having compound air 
cylinders with intercooler, and compound steam cylinders fitted with Meyer cut-off 
valves. This is the best and most economical type of compressor for small and 
medium sizes, and is especially desirable for machine shop use. 


RAND 


100 BRO. A DW. AY, NE Ww 


YORK ci TY. 


tron Works, 


Manufacturers and Builders of 
SILVER-LEAD, COPPER 
and PYRITIC 


SMELTING FURNACES. 


IMPROVED BLACK HAWKCRUSHER. Concentration, Amalgamation, 
Cyanide, and Chlorination 
MILLING AND SMELTING Plants and Equipments. 
SUPPLIES OF ALL KINDS ENGINES, BOILERS, STEAM PUMPS. 


DENVER, COLORADO, U. S. A. 


Please mention The Engineering Magazine when you write, 
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48 MINING MACHINERY, Etc. 


THE SULLIVAN 
Diamond ProspctinG DRILL 


The DIAMOND DRILL is invaluable for the preliminary testing 
or later development of mineral property. It boresto any depth atany 
angle, and removes a solid core or section showing the location, 
thickness and quality of the mineral. 


THE QUICKEST, CHEAPEST & BEST METHOD OF PROSPECTING. 
THE MOST ACCU work & RELIABLE RESULTS, 


Diamond Drills operated by Ha wr He Power, Steam, Compressed Air or 

GENERAL QUARRYING MAC HTNERY Channeling and | 

Gadding Machines i 
COAL MINING MACHINERY—1 he Stanley Entry Driving 


| 
Machine. 
Cuntractors for Prospecting Mineral Land with the Diamond Core Drill 


SULLIVAN MACHINERY Co., 
4-60 N. Clinton St. 18 Broadway, 18th & Market St. 
CHICAGO, ILL. NEW YORK. DENVER. 


GALES ant 
ORE BREAKER, 


For Macadam, R. R. Ballast, 
; Cranolithic, Concrete, Ores. 
CAPACITY Up To 200 Tons PER Houg. 
OVER 2,000 IN USE. 
Improved Mining Mack'‘nery. 


/ Catalogues and ful! information on applicaths. 


CATES IRON WORKS, 
/ 50 3. Clinton St.. a Chicago, lil. 
THE 


“SALEM” ELEVATOR BUCKET 


is made of any size required and of any 
strength of Steel for any purpose. 


Send for '95 price list-—free 


W.J. CLARK & CO., Salem, Ohio, U.S.A. 


Hoisting Engines ‘Contractor § Machinery. 


LOCOMOTIVES, CARS, STEAM SHOVELS, 
GRINDING AND MIXING MACHINERY, 


THOMAS CARLIN’S SONS, 


WORKS: 


Friction Drum Power Hoist. _ 786 To 398 RIVER AVE.. ALLEGHENY, PA, 


CONTRACTORS’ PLANT MFG. CO, 


oF 
ano van Power MOISTING MACHINES 
Derrick Iron and Oontractors’ Supplies, 


A Complete and Very Useful Catalogue Free, Mention this Magazine, 


129 ERIE STREET, - BUFFALO, N. Y. 


Please mention The Engineering Magasine when you write 
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MACHINERY, ETC. ® 


LINK-BELT ENGINEERING 


may NICETOWN, PHILA., 49 DEY ST., NEW YORK. 


Design and Erect Coal and Ashes-nanaiing 
Machinery for Industrial Plants and Power 
Stations. Elevators and Conveyors for all 
materials, and Power Transmissions 
employing Ewart Link-Beiting. Manilla 
Rope and all Approved Appliances. .. .- 


LINK BELT MACHINERY CO., 
CHICAGO - - AND - - NEW ORLEANS. 


CUMIMER DRYERS, ROASTERS, GALGINERS. 


ALL STYLES. ALL SIZES. 
FOR EVERY MATERIAL REQUIRING 
DRYING, ROASTING, CALCINING. 
THE F. D. CUMMER & SON CO., 
ENGINEERS, CLEVELAND, O. 
CHEMISTS. 


109 California Street, San Francisco. 
Chas. Erith & Co., 70 Gracechurch Street, London 
Austral Otis Engineering Co., Melbourne, Aus 


ing, dock building, pile driv- 
ing, coal hosting and quarry 
engines of any power. Sugarcane 
transferring engines, transferring 


JISTING, mining, bridge erect 


machines for depositing cane from 
car to carrier, with my improved 
patent friction drums, with or | 
without boilers. Any amount 
of reference given.  [stab- 
lished in t870, Send 
tor Catalogue. | 
J. S. MUNDY, 
Newark, N. J. 
= 1744 Market St., Phila- 
delphia, Pa.; 22 Light St., Baltimore, Md.; 117 Water 
R.. Pa.; 249 S. Jefferson St., Chicago, Il. ; 


5 N. Second St., St. Louis, Mo » Magazine St., 
yew Orle ans, La.; 34 Fremont F., San Francisco, § 
Cal 53 Front St., Portland, Ore Stourth and | Ral, Sel Drag, Cabland pa Cai 


Wakouta Sts., St. Paul, Minn.; 218 Congress St., 


HOISTING 
ENGINES 


MANUFACTURED BY 


The John F. Byers 
Machine Co. 


ELEVATING 
CONVEYING; 
MACHINERY 


FO? HANDLING MATEDIM OF ALL KINDS. 
Power Transmission 


—— 


CONVEYORS, 


For long & short distance Conveying. 


Ravenna, IEFTREY MPG, (0, 12 Washincton st, 
Ohio. Coiumbus, Ohio, Send for Catalogue, 
WRITE 
FOR 
CATALOGUE, 


| 
Please mention The Engineering Magazine when you write, 
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DD WIRE ROPE, ETC. 


WIRE ‘ROPE & 


A PURPOSES 


RENT OF ALL ON Wire 


COOPER HEWITT & CO. 
17 BURLING SLIP. TRENTON,N. J. 


CHICAGO OF BUILOING 


EARLE C. ate 


ENGINEER 


Crushing Rells “ore Wa , Skips, Mi 
BACO N’S Brune rums, Mining Machinery, -B Boller atneines, 


HOISTING ENGINES 
FARREL’S patterns) ORE ANS ROCK. 


COMPLETE MINING & CRUSHING.PLANTS 


Works Trenton. 


WAREHO 


LIBERTY ST. NEW YORK. 
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Please mention The Engineering Magazine when you write. 


INDUSTRIAL RAILWAYS 


ESIDES Regular Cars of 21 1-2 inches Gauge 
Designed for Use in Manufacturing Establishments, 


WE BUILD SPECIAL CARS 


suited for Peculiar Conditions, and Illustrate Several 


Tip Car with Inclining Attachment, built tor tilers- Coke Car built tor the Torunto Gas Company, 


lie Gasand Coke Co., Winifrede Junction, West Va. Toronto, Canada. 


Car for Charging Gas Generator, built for the Mil- Acid 4-775 Car, with special dumping mech- 
waukee Gas Light Co., Milwaukee, Wis. anism, built for Morgan & Co., Shady Side, N. J. 


Ladle Car for Melted Iron, built for the Warder 
Bushnell & Glessner Co., Springfield, O. 


40 cubic feet Tip Car, 36 inch gauge, inside flange 
wheels, built for the Colorado Coal and Iron Co, 


If connected with the handling of materials, send for our pamphlet, “‘ Industrial Railways.” 


C. W. HUNT COMPANY, as sroapway, N. Y. 


Please mention The Engineering Magazine when you write. 
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THE 


Westinghouse Air=-Brake Co., 


MANUFACTURERS OF 


AIR-BRAKES 


—_FOR— 


LOCOMOTIVES AND CARS. 
PITTSBURGH, PA. 
OUR mounted Re 


volving Crane for Railroad, 
Shipyard and Foundry use saves 
its cost many times in a year. 
Ask for our folder telling about 
it. 


Tliddletown 
Car Works, 


(ARTHUR KING, Proprietor) 


MIDDLETOWN, 


KYANIZING PLANT 


FOR THE— 


PRESERVATION OF LUMBER. 


Capacity of tanks, 150,000 feet. Solent equipment. Good railroad facilities. Prompt service. Thorougts 
and careful treatment. Address all Correspondence to 


OTIS ALLEN & SON, - LOWELL, MASS. 


ff you wantthe 
=~ 
BEST Taal’ 
= 

- 
Sa 
ey 
THOROUGH INSPECTIONS 3 le 
AND 
Insurance against Loss or Damage 


to Property and Loss of Life and Wis ; 
Injury to Persons caused by If you want to buy or sel) 


STEAM BolLER EXPLOSIONS. second-hand machinery, if you 


sine ea want help, or if you want a posi 


WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. | tion, advertise on page 24, 
J. B. PIERCE, Secretary and Treasurer. 


Please mention The Marazine when vou 
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RAILWAY EQUIPMENT 


BALDWIN LOCOMOTIVE WORKS. 
ANNUAL CAPACITY, 1000, 


Locomotive Engines, 


adapted to every variety 
of service, and built ac- 
curately to standard 
gauges and templates 


Locomotives for 
Logging Railroads and 


Sugar Estates 


Compound Lccomotives 


Steam Tramway Motors, 
Mine Locomotives, 
Furnace Locomotives. 


BURNHAM, WILLIAMS & co., P fopeeings, 5o,N Broad St., Philadelphia, Pa. 


Pittsburgh Locomotive Works, 


PITTSBURGH, PA. 
" Builders of Simple and Double Expansion 


~~ Eri : Locomotives for every class of service. 


WATER PIPE 
Railroads, Mines, Distilleries and Pulp Mills. | 


H. K. PORTER & CO. 


Bank of Commerce Building, 
PITTSBURGH, PA. 


INGHES. INSIDE DIAMITER 


STEAM PIPE CASING 


For Underground Steam Lines. Th: CHEAPEST and 
BEST Non-Conductor Made. Light 


CRCOSOTECD CONDUIT 
For Underground Wires of All Kinds. ALL SIZES, DESIGNS AND GAUGES OF TRACK. 
Cheap. Durable. Perfect. Steam, Compressed Air and Electric. 


These products are extensively used in Municipal and Railroad 
tk. Wecan furnish reports showing Economy «nd Adaptability Prices, with photograph and specifications furnished 
in all kinds of Service, for locomotives to do work required. 


THE MICHIGAN PIPE CO., Bay City, Mich. Locomotives 86 and 56'4 in. gauges kept on hand. 


& HOPKINS. Cypress Shingles and Lumbde 


Pie and Pine and Cyavess 


Oressed ant 
STEAM, SAIL ond RAL DELIVERY, mannose Ties, 
126 Liberty St., New York SEND FOR"CYPRESS" | Gar end Retiree Lumber. 


The Macazine is so good that I cannot afford not to take it. 


C. W. TOWSLEY, 
General Superintendent East Shore Terminal R. R. 
Charleston, S. C. 
Please mention The Engineering Magasine when you write. 


Locomotives. 
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AIR BRAKES 


4 Standard apparatus for all kinds of Engines and Cars. Com- 
plete Equipment, or any Parts desired. 
43 
INTERCHANGEABLE. 
GUARANTEED. PRICES RIGHT. 
Catalogue, illustrating 65 articles of standard air brake ap- 
paratus and 8 engravings of complete equipment, Price List, and 
i information of value, for the asking. 


COMPRESSORS 


Duplex Pumps No. 3 and No. 4. Special Design, for 


operating Pneumatic Hoists and similar appliances. $100 and $125 


n 
New Steam, or 
ty 4 Compressor. Belt Driven. 
Remarkable Economy. Efficiency Unsurpassed. 
pr! Prices and Catalogues on application. 


Pac THE NEW YORK AIR BRAKE CO. 


66 BROADWAY, NEW YORK. 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL 8 


LOMDELL DYWAMOS axd MOTORS. 


Direct Current, Slow Speed. 
IRON CLAD. 
‘nw SIZES UP TO 30 KILOWATTS. 


Lundell Dynamos directly connected to any type 
of hign speed engines. 


Plants Specially Designed and Built by the 


INTERIOR CONDUIT & INSULATION CO, 


527 West 34th St., New York. 


The McCormick Turbine. 


Vertical or Horizontal. 


Gives more power as to 
diameter, with a higher 
percentage of useful effect, 
than any other Water 
Wheel heretofore made. 
All sizes, both Right and Left 
hand, tested in the Holyoke 
Testing flume. 


Estimates and plans fur- 
nished for complete Power 
plants. 

State requirements and 


send for Catalogue. 


S. MORGAN SMITH, YORK, PA, 


The Eddy Llectric Mfg. Co., 


WINDSOR, CONN. 


Manufacturers of GENERATORS 


For POWER and LIGHTING, ana... 
ELECTRIC MOTORS. 


Complete Plants for Electric Lighting 
or Power Transmission. 
. REPRESENTED RY.. 
H. B. Coho & Co., 203 Broadwav, New York 
Walter C. McIntire & Co., 506 Commerce St., Phila 
G. M. Angier & Co., 64 Federal Street, Boston 
S. N. Blake, Elmira, N. Y. 
Wallace & Hine, 305 Dearborn Street Chicago 
Western Electrical Supply Co., St. Louis 
Drake, Pavson & Whittier Flectric Co.. Providence, R.L 


H. B. COHO & COMPANY, 


203 BROADWAY, NEW YORK, 


Motors and Generators, 


Direct and Alternating Current, 
New and Second Hand. 
If you want to buy or sell 
second-hand machinery, if you 
want help, ortif you want a posi- 


tion, advertise on page 24. 


THE NEW AMERICAN TURBINE 


High efficiency at all 
stages of gate ; steadi- 
ness of motion and easy 


working gate. 


Send for Descriptive Catalogue, 


THE DAYTON GLOBE IRON WORKS CoO. 
DAYTON, OHIO, U.S. A. 


Please mention The Engineering Magazine when you write. 
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ve ELECTRICAL 


Westir inghouse E lectric and Manufac turing Company, 
PITTSBURG, PA., 
The Largest and Most Completely Equipped Electrical Manufacturing Establishment in the World. 
POWER, INCANDESCENT AND ARC LIGHTING, FROM THE SAME CIRCUITS, 
We have purchased and are the SOLE OWNERS of the patents issued to Nikola Tesla for the POLY- 
PHASE ALTERNATING SYSTEM, now recogaized to be the most successful for lighting and power purposes. 
We furaish complete tines of apparatus for the perfect equipment of ISOLATED PLANTS for 
Hotels, Office Buildings, Flats and Factories. 
STANDARD SYSTEMS 
for distribution of lights and power in LARGE MANUFACTURING ESTABLISHMENTS, MILLS AND MINES. 
WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, 
the Most Durable, Economical and Efficient on the market. 


New York, 120 Broadway PirTsBurs, Westinghouse Buiiding, CHARLOTTE, N, C., 36-38 College St. 
Boston, Exchange Building Burraco, Erie County Bank Building. Syracuse, N. Y., Bastable Building. 
CHicaco, New York Life Building. Girard Building SAN FRARCISCO, Mills 

Tacoma, WASH., 1025 th St Sr. Louis, American Central bidg WaSHINGTON, D.C 333 F. ,N. 


DELIS OUTD...... 
WE CAN SHIP PROMPTLY 


THE TRIUMPH. 


DYNAMOS AND MOTORS CARRIED IN STOCK. BEST LOW 
MACHINE MADE. 
THE TRIUMPH ELECTRIC CO., Cincinnati, 0. 


Branch | New York, N.Y. Chicago, II. Office and 5 311-317 
Offices: ( Nashville, Tenn, Dallas, Tex. Factory :? W. Second St. 


EVER ; SEND FOR OUR 
THE HANSON &VAN WINKLE Co, 


Cicaco. Orrices: Newarn. NJ. New Yorn, agsiness cano 


"CLARK WIRE” 


insulation Cuaranteed wherever 
used, Aerial, Underground or eg ‘Trade Mark. 

The Inspector of the Boston Fire Underwriters’ Union says: ‘‘A thoroughly reliable and desir 
able Wire in every respect.” 

The rubber used in insulating our wires and cables is Te guaranteed to be waterproof, will se 
deteriorate, oxidize or crack, will remain flexible in extreme cold, and is not affected by heat The insulation is pro 
tected from mechanical injury by one or more braids, and the whole slicked with Clark's Patent Compound, Singh 
Wires of all gauges and diameter of insulation for Velexgraph and Electric Lights from stock. Cables made to 
Clark Wire with a white outside fiuish for ceiling cleat work. 

Catalogues, with terms and discounts for quantities, on application. 


EASTERN ELECTRIC CABLE COMPANY, 
61 TO 68S 
A Treas..Gen. Manager. BOSTON. H, Eustis, Pres. and Electr 


HIGH GRADE INSULATED WIRES FOR INTERIOR USE. 
ELECTRIC LIGHT WIRES AND FEEDERS. 


KERITE TAPE. KERITE ELASTIC TAPE. 


Write for ‘Catalogue. 


A W. R. BRIXEY, Manufacturer, 203 Broadway, New York, 


* Received the only award given on Insulation at World's Fair.” 


I consider THE ENGINEERING MAGAZINE the best and most instructive literature that 
comes into my home. 


C. A. B. HALVORSON, 
Secretary of Gas and Electric Co., 
Saugus, Mass. 


Piease mention The Engineering Magazine when you write 
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Gates Electric Mfg. Co., 


Builders of Modern, High-Class 


Mullipo‘or Dynamos tnd Motors, 


Direct Connected and Belted. 


Carbon Brushes of Ample Surface on all 
machines. New Style Commatator WITH 
REMOVABLE SEGMENTS. Slotted Lron- 
Clad Armature with Flexible Bar Wind- 
ings. Armature and Core Mounted on 
Sleeve with Shaft Removable. Magnet 
Ring and Bearings Detachable from Base. 
Mica Insulation, Self-Oiling Ball Bear- 
ings. High Finish Throughout. 


Office, 1139 & 1140 Monadnock Bldg. 
Factory, Cor. Clinton & Harrison Sts. 
CHICAGO, ILLINOIS. 


THE PIERCE GAS & GASOLINE ENGINES | 


Lead All Others. 


For information, 


28-30 RACINE ST., 


Racine, Wis. a 


THE AMERICAN FEED WATER HEATERS. 


PATENTED. 
Superiority of Construction. 


Tublog WILL 
Elastic SAV Trouble from 


Coils Expansion, 
Joints Leaks. 
GAS AND GASOLINE Increased UENT Pressure 
ENGINES No Oil Put [ff to Boiter 
Saving FUEL the 
in Greatest. 
The Greatest Durability and 
1 to 2560 Economy Guaranteed, 
SEND FOR BLUE BOOK 
Over Horse Power. SHOWING DIFFERENT 


STYLES AND SETTINGS 
OF HEATERS. 


WHITLOCK COIL PIPE CO.. 
Box 94, ELMWOOD, CONN. 
New York Representative, 


F. S. SCOTT, 68 Cortlandt St. 


Sasouine ENGINE 


Used for making Eleetrie Light or furnishing power 
for any purpose required. Specially adapted tor elee 

tric light in private enterprises. The latest great in- 
vention of this progressive age. Built in from 
horse power. Stationary or portable. Is the simplest 
power on the market A dwart in size; a Samson in 
= strenuth. (Costs but little torunit. Has no equal for 
even speed and durabilty. Send for catalogue 


J. 3, NORMAN CO., Mirs., 50 S. Clinton St., Chicago. 


The Springfield 
\\ Gas Engine Co., 


16 W. Washing- 
ton St., 
Springfield, 0. 


45,000 Sold. 
Can be used in cities or in country independent 
of gas works or gas machines. 


No Boiler. No Danger. No Engineer. 


THE OTTO GAS ENGINE WORKS, Inc., 


83d and Walnut Sts. PHILADELPHIA. 


If you want to buy or sell 
second-hand machinery, if you 
want help, or if you want a posi- | 


/ 
Gas and Gasoline 
tion, advertise on page 24. Engines. 


1 to 40 H. P. 


‘THE BRISTOL COM PANY, 


WATERBURY, CONN. 
MANUFACTURERS OF 
BRISTOL'S RECORDING INSTRUMENTS 
Pressure Ganges, Vacuum Gauges, Thermometers, Ampere Meters, Volt Meters 
and Watt Meters. Makecontinuous Records Day and Nicht. Fully Guaranteed. 


New YORK BRANCH, 121 LIBERTY ST 
Please mention The Engineering Magasine when you write, 
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ational? Feet Water Heater 


is a COPPER COIL HEATER, delivering water to the 
Boilers at 212° Fahrenheit. It is low in price, 
but of high quality. In economy and dura- 
bility it has no equal. 
700,000 H. P. in daily use. 
Coils and Bends of Iron, 
ase and Copper Pipe. 


THE NATIONAL PIPE BENDING CO., 


80 St., New Haven, Conn. 


THE WORLD RENOWNED 


AUTOMATIC INJECTOR. 


90,000 in use in the United States. 
25,000 in use in Canada and other Foreign Countries, 


WHAT MORE NEED BE SAID? 


PENBERTHY INJECTOR CO. 
U. S. INJECTOR e 


H[as been thoroughly tested and is Guaranteed 
not merely to be the equal of, but to be better than 
any other. No Automatic Injector in the world is 
excepted. Money refunded, express charges and eo 
expenses paid if they do not work perfectly. 
Do not be led into buying any other. You wili surely 
have an inferior article if you do. Catalogue free. 

_ AMERICAN INJECTOR Co., Detroit, Micn, 


THE SHERWOOD INJECTOR. 


DOUBLE TUBE. OPERATED ENTIRELY By ONE LEVER. 
No Vaives in Lither Steam or Suction Pipe, 

A HIGHER degree of efficiency secured than ever before. Will lift either 
hot or cold water, and is guaranteed to work satisfactorily under all pres 
sures from 2 to 200 Ibs., and to lift from 10to 24 feet, or take © pply direet 
from tanks or water works pressure. 


——A HIGH GRADE MACHINE FOR HIGH DUTY.— ‘ 
jectors, Oupien Fiue Serapers, Feltnousen Gauge Cocks, Improved Giass Cups and Lubncators, 


nder O: Compression Gre .se Cups, Ete. SHERWOOD MFC.CO., BUFFALO, N. Y. 


SEND FOR CATALOGUE. MENTION THIS MAGAZINE, EUROPEAN AGENTS, GREENE & BOULDING, 2' FEATHERSTONE BT., Loneon, £.0. 


AUTOMATIC 
INJECTOR 
PERFECTED 


Manu actuters of and ofl Sods 
al Lynn, (Yfass., ( A 


Pitase mention Tae Engineering Magatine when you tte, 
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ENGINE-ROOM EQUIPMENT 


SOUTHWARK FOUNDRY & MACHINE Co., 
PHILADELPHIA, PA. 


MAZERS CF 


PORTER-ALLEN AUTOMATIC ENGINE, 
Simple, Compound, Triple Expansion, Condensing and Non-Condensing. 


The best engine for any service where high economy and close regulation are desired. 
Compact in form and durably constructed 

Specially adapted to driving electric generators direct connected and by belt. Also for 
rolling mill work 


BLOWING ENGINES, REVERSING ENGINES, CENTRIFUGAL PUMPS. 


BRANCH OFFICES* 


CINCINNATI. .. CHICAGO. PITTSBURGH. ST. LOUIS. 
f | Do Your Valves Give Out? New York, 
—USE— Albany, 
Baltimore, 
FAIRBANKS’ VULCANIZED ASBESTOS PACKED COCKS | Boston, 
and you will get satisfaction, Buffalo 
For boiler blow-ofis, hydraulic service, oil, acids, etc., | New Seton 
they are unexcelled. Philadelphia 


BOILERS LAST LONGER, 
FUEL GOES FURTHER, 
REPAIRS ARE LESS, ano 
LIFE IS SAFER 


WHERE Repay 100 per 
RELIANCE cent. per annum 
SAFETY on their cost. 
WATER 
COLUMNS 
ARE. USED, 


They should be included in all boiler specifications 
in the interest alike of economy and safety. 


Write for Catalogue. fs) 


THE RELIANGE GAUGE 


INCORPORATED. 
Offices, 222 and 224 South Third Street, Philadelphia, Pa. 
MANUFACTURERS OF 
BOILER TUBES, WROUCHT IRON PIPE AND FITTINCS. ae: 
*aSCAL IRON WORKS, Philadelphia. DELAWARE IRON WORKS, New Castle, Del, i a 
Electric Light and Railway Pipe Poles a Specialty. tee 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND 
« HIGH SPEED ENCINES 


Simple, Compound, and 

Triple Expansion Engines, -. 4 
and High Pressure ee a 
Boilers. 


COMPLETE STEAM 
POWER PLANTS 
OF HIGHEST ATTAIN- 

ARLE EFFICIENCY. 


Address BUCKEYE ENGINE CO., - - 203 BROADWAY, SALEM, OHIQ, 


Magazine when you write 
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ENGINE- ROOM EQUIPMENT & 
CHESTER, PA. ESTABLISHED 1872. 
| CORLISS ENCINES 
COMPOUND, CONDENSING AND NON-CONDENSING 
‘ BOILER MAKERS.’ 
CONTRACTORS Flu. PLANTS COMPLETE AND HEAVY 
OF ALL DESCRIPTIONS. 
WHEELER CONDENSER & ENGINEERING C co., 
39 & 41 CORTLANDT ST., NEW YORK 
‘* Wheeler-Standard "’ Surface Condenser. 
**Wheeler-Admiralty’’ Surface Condenser. 
Wheeler-Lighthall’’ Surface Condenser. 
Volz Patent Combined Surface Condenser and 
Wheeler's Improved Evaporator and Distiller. 
Edmiston Patent Feed Water Filter. 
" _Wheeler’s Improved Feed Water Heater. 
\\ \| ivf 
¥ | SH Lind, 


A TEXTS00K OF 
MODERN BoiLeP Practice FREE. 


N N ES. Special Machinery| 


SIMPLE AND MULTIPLE EXPANSION 


BLAST FURNACES Stationary 
and Marine BO! LE RS. 


Cc li F ENGINEERS 
Or ISS ngines. ACHINISTS 
MARYLAND STEEL CO.., 208 S. 4th St., Philadelphia, Pa. 


2 Wall St., New York. 


in AND WORKS: Sparrows Point, Md. 8 Oliver St., Boston, Mass. 


Please mention The Engineering Magasine whex vou write, 
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ENGINE- ROOM EQUIPMENT 


STEARNS MANUFACTURING CO. 


ERIE, PENN. 
AS BETWEEN NO LOAD AND FULL LOAD AN INSTANTANEOUS CHANGE 


OF SPEED OF LESS THAN ONE PER « CENT. IS GUARANTEED. 


WE BUILD GOVERNORS FOR OTHER ENGINES - THAT ARE Not 
REGULATING SATISFACTORILY. 


Write for particulars of the ha end Automatic High Speed Engine with the new Shepherd 
Governor. Address ERIE, PENN., 
BuRHORN & GRa » Liberty . New York. Gro. Caywe 1120 » Rook 
KELLOGG & WITHERBEREH, 41 Feder St, Bosto Minn 
W, }. CRAELMAN, 818 Granite Bldg., Roche | Joun'D. & 31 Spe ar St., San Fr , Cal. 


Uniformity of 
Economy of Performance 


— ARE BEST THE— 


AUTOMATIC 
CUT-OFF 
ENGINES 


WORKS: OFFICE: Cc. E. SARGENT, Wesrenn Rernresentarive 
ELIZABETH, 15 CORTLANDT ST., 404 FORT DEARBORN BUILDING, 
N. J. N.Y. CHICAGO, ILL 


THE GLONBROCK STEAM BOILER COMPANY, 


BROOKLYN, N. Y. 


Manufacturers of the 


Morrin ““Climax’” and “Compound” Safety Water Tube Boilers, 


Built in Units of 50 to 1000 H. P. 
Also Builders of Smoke Stacks, Tanks, etc., and all classes 
of Iron Work. 


Specifications, drawings and prices furnished on application. 
Send for Catalogue of Climax and Compound Boilers. 
Please mention The Engineering Magazine when you write 
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ENGINE-ROOM EQUIPMENT 


Correspondence Solicited. _ Call for Catalogue E. 
HIGHEST EFFICIENCY and SUPERIOR CONSTRUCTION, 


Non-Condensing, Condensing, Compound, Triple-Ex- 
pansion or Quadruple Expansion. 


Close Regulation and Best Attainable Econ- 
omy of Fuel and Steam. 


THE HOOVEN, OWENS & RENTSCHLER CO., 


HAMILTON, OHIO, U.S.A. 


For each copy « 


{ the May 1591, number of this magazine, returned to us in 
good condition we will pay 75c. in cash or exchange copies. 
THE ENGINEERING MAG AZINE Co., Times B uildins es A 


THE ATLANTIC WORKS. 
Border, Maverick and New Sts, - EAST BOSTON, MASS. 


BUILDERS 
Steamships, Tow Boats, Steam Yachts, 


Marine Engines, [Marine and Stationary Boilers, 
Tanks, Kiers, Penstocks, Digesters, Vulcanizers, 


Plate Iron Work and Machinery of every description. 


FRICK COMPANY,” 
ROLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 


Send for Illustrated Catalogue, 


— 


(Tandem Compound, ) 


ALSO BUILDERS OF 


Electric High-Speed Engines and Ice-Making and Refrigerating Machinery. 


sas li Corliss economy with 
High Speed Gorliss Engine 
oads. 


BUILT BY THE 


Erie City Iron Works, 


ERIE, PA. 


General Manufacturers of Fire 
and Water Tube Boilers, 
Throttling and Automatic 
Governor Engines. 


1400 EAST AVENUE. 


Please mention The Enermeerine Magazine wnen vow 
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ENGINE-ROOM EQUIPMENT 


el 


LISS 


=. Manufacturers” 

THe Epwarp P. Company, 
MILWAUKEE, WIS. 


MANUPACTURERS OF 


BLOWING ENGINES, HOISTING ENGINES, 
PUMPING ENGINES, AIR  COPIPRESSORS, 
SPECIAL ENGINES for ELECTRIC LIGHTING, 
STREET RAILWAYS and ROLLING MILLS, 
ORE CRUSHERS, CRUSHING ROLLS, STAMP 
MILLS, CONCENTRATORS, GENERAL MINING, 


MILLING and SMELTING MACHINERY. 


NEW YORK—Room 1111, 26 Cortlandt St. 
F. A. LARKIN, Manager. 
MINNEAPOLIS— 416 Corn Exchange, 
J. F. Harrison, Manager. 


CHICAGO—Room 509, Home Ins. Bidg., 

J. B. Manager. 
DENVER—1316 18th Street, 

W. H. EMANUEL, Agent. 

—— SAN FRANCISCO—z:: Main Street, 


D. B. Hanson, Manager 


WwW For Electric Lighting, 
== Mill Driving and 
PATENT all purposes. 


Economy 
surpassing that 
of the highest class 


of slow-running cngines, 


REYNOLDS PATENT VERTICAL BOILERS’ REYNOLDS CORLISS ENGINES. 

GS 
High Speed (NE 
© M. C. BULLOCK MFG. C0., CHICAGO, U. S. A. 
Please mention The Engineerins Magosine when you write, 


Boiler Punches 
Gate Shears. —Horizontal 


Punching and 


Angle-lron Shears. vending 
Multip! 
Bar-lron Shears. 
Automatic Spacing and Punching, 
of all Sizes. 


BELT AND STEAM DRIVEN. Write for Circulars 


THE LONG & ALLSTATTER co., 


Heavy Double Machine. HAMILTON, OHIO, U.S.A. 


THE ACME MACHINERY CO. 


Corner Hamilton and St, Clair Sts., sic B 

Cleveland, Ohio. 

MANUFACTURERS OF ced 

Acme Bolt and Rivet Headers, gg 
Ar 

ACME SINGLE AND DOUBLE nes 

AUTOMATIC BOLT CUPTERS, 


Cutting from 1-8 In. to 6 in. diam. — ee 
Also Separate Heads and Dies. 
PRGESTER MACHINE SCREWCU. STOW FLEXIBLE SHAFT Cé., 


FREDERIC SCHOFF, PROP. 
26th and Callowhill Sts., 
PHILADELPHIA, PA. 
Manufacturers of 
FLEXIBLE SHAFTS, 
ORTABLE DRILLING, 
TAPPING, REAMING 

BORING MACHINE 
Also Tools for Emery Wheel Grind- 
ing, Metal and Wood Polishing. 
Cattle Brushing and 
Clipping. 
Builders of 
Special Machines for 
= Railroads, Bridge 


Manufacturers of Set, a 
and Machine Screws, Studs, ete 


METAL and WOOD T 
Ens’ 
CIRCLE = MACHI NERY. 
‘ ck all the 


Foot Power 
Mux ICE “ry 


LEADING 
nine VERY LOW PRICES! 


Send en fc arge Ih al 
83 Randolph St., Chicago. = Contractors, ko. 


The LODGE & SHIPLEY MACHINE TOOL CO. 


ENCINE LATHES, DRILLS, TURRET LATHES, 
SHAPERS, PULLEY MACHINERY, 
STANDARD MACHINE TOOLS. 


Complete line of r hinery for Boring 4 Turning = a. . 


MACHINE SHOP EQUIPMENT 
‘Power Punching and Shearing Machinery 
7 
Ty 
| 
§ Please mention The Engineering Magazine when you write. 


MACHINE SHOP EQUIPMENT 


NILES TOOL WORKS, 


FIAMILTOW, OFFIC. 


MACHINE TOOLS. 


COMPLETE EQUIPMENTS FURNISHED FOR RAILROAD, AIR, 
LOCOMOTIVE AND MACHINE SHOPS. 


LABOR SAVING MACHINERY OF THE MOST 
ADVANCED TYPES. 


NEW YORK. CHICAGO. PITTSBURGH, PHILADELPHIA, BOSTON, 

ower STARRETT’S FINE 
- 


Hammers 


For Every Class 
of Work. 


(9 Sizes.) 


Skilled mechanics prefer them. 
Live dealers sell them. Send 


for Catalogue. ... 


BOSTON, MASS. ATHOL, MASS.. U. S. 


In our business as Consulting Engineers we find your magazine a very desirable 
publication both for reference and for the substantial matter it contains. We would feel 
somewhat lost without it. 


THE SCOTT-PEARSON ENGINEERING CO., Sr. Louts, Mo. 


Please mention The Engineering Magazine you 
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WILLIAM JESSOP & SONS, WEWAGNER, 
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MACHINE SHOP EQUIPMENT 


WM. SELLERS & 


INCORPORATED, 


PHILADELPHIA, Fa. 


—MANUFACTURERS OF— 


Improved [Machine Tools for Working Iron and Steel, 
High Speed Power Traveling and Swing Cranes, 

’ Injectors, Turn Tables, Shafting, &c., &c., 

Testing Smokeless Mechanical Stokers. 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


Drills for use in Metal or Wood, Reamers, Milling Cutters, Beach Chucas, 


MIDE RCO. 


@aps and Dies. Drill Grindine Machines, and Special Tools Cataloenes on application 


Orrice ano Factory :—-COR. LAKE & nINTLAND STS., CLEVELAND, 
Sacesrooms >—99 READE ST.. NEW YORK ; 85 QUEEN VICTORIA ST., LONDON, ENGLAND. 


THE STANDARD TOOL CO., Cleveland, Ohio. 


Manufacturers of STRAIGHT-LIP INCREASE 


SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 
“STANDARD” TWIST DRILL GRINDING MACHINE, CHUCKS AND SPECIAL TOOLS. 
‘SPRING COTTERS AND FLAT SPRING KEYS. 


STOP THAT NOISE! 


New Process Raw Hide Pinions are noiseless, cleanly and 
durable Have stood the test of time and are endorsed by lead- 
ing machinery manufacturers every where. 


THE NEW PROCESS RAW HIDE CO., 


Patentees and Sole Manufacturers. SYRACUSE,N Y.,U.S.A. 


Cc. B. ROGERS & CO., Norwich, Conn. 
MAKERS OF 
High Class Wood-Working Machinery. 
FINE LINE OF TOOLS FOR PATTERN MAKERS’ USE. 
109 Liberty St., New York. 
94 Peari St., Cor. High, Bosten, 
26 & 28 West Randolph 8% 
Chicago, Il. 


Please mention The Engineering Maeasine when vou 
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NO. |. LARGE CAR SILL AND TIMBER ORS SSING MACHINE. 


To work on four sides timbers up to 17 by 12 inches, 
FOR 


WORKING WOOD. 
CAR BORING MACHINE. 
FA 2 We manufacture the largest line of Wood 
= Working Machinery for Car Builders, Pat- 
tern Makers, etc., and will cheeriully submit 


estimates on Single Machines or Complete 
Equipments. 


J. A. FAY & CO., 


NO. 3. LARGE AUTOMATIC DOUBLE CUTTING OFF SAW. 271-291 W. Front St., 
For timbers up to 34 inches wide or 14% inches thick. CINCINNATI, O. 


NO. 2. HAND PLANER AND JOINTER. WOOD TURNING LATHES. 


Seven sizes, 8 in. to 36 in. wide. Single or Double end, 12 to 24 in. swing, with or without shears. 


Wood Working Machinery 


OF EVERY DESCRIPTION. 
Pattern Makers’ and Car Shop Tools 


LEADING SPECIALTIES. 


Correspondence Solicited. 
Catalogue on application. 


THE EGAN CoO., 


NO. |. BAND SAW. 1 2-232 W. Front St., 
With Iron Tilting Table and Backs 
Patent Roller Guide. "a CINCINNATI, O.' nomi 


Please mention The Eneineerine Marazine when you write. 
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“JONES & LAMSON MACHINE CO., 


R SPRINGFIELD, VERMONT, U.S. A. 


Capacity 2 in. 
diameter, 
24 in. long. 


2x24 Flat Turret Lathe. 


HEAVY SLAB MILLING MACHINES. 


(2 ine h by ine h by fe et. 


Sizes oy “of «© 
4 
PATENT CUTTERS, 
SPECIAL MILLING MACHINES DESIGNED, 


The Ingersoll Milling Machine | Co. 


Be” x 36" x 8 
Machine. 


U.S.A 


Write 


STOW “FLEXIBLE SHAFT. HIGH ENGINE LATHES. 


Invented and M'f'd by 


Stow Mfg. Co., 
Binghamton, N. ¥. 
Established 1875, 


PORTABLE, 


DRILLING, PATENTED 
TAPPING, With NEW and VALUABLE FEATURES. 


REAMING. ADE ONLY 
Gen’) Europ T R CINNATI 
Europes THE BRADFO 0 
nenthal & Co. Lenten House: CHAS. CHURCHILL & L’t’é, 91 Cross Bt, 
Victoria Finsbury, Londos, €., Eng. 
t.. London. Eag York! GARVIN MACHINE CO., Canac & Laiont Sra. 


The PEERLESS DUPLEX Pipe Threading and Cutting Machines. 


Accurate and Minute Adjustment of Dies, 
Quick Release of Dies after Thread is Cut, 
And Effective Gripping Chucks. 

Any of our Machines can be 


Equipped with Bolt Dies. 


Write for descriptive circulars and mention 
THE ENGINBERING MAGAZINE. 


Combination Benchand Pipe Vises 
Emery Surfacers and Screw Punches 


Bignall & Keeler Mfg. Co., 


Expanding dies for 2" to 8 inch. Works: Edwardsville, Ill. ST. LOUIS, MO. 
mention The Engincering Magazine when you write, 


MACHINE SHOP EQUIPMENT 
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LATE ROLLING ILLS, CABLE MARINE RAILWAY: 
POOLE-LEFFEL TURBINE WATER WH 
NG MACHINES 


The TOLEDO MACHINE AND TOOL CO., 


MANUFACTURERS OF 

POWER PUNCHING PRESSES, DROP PRESSES TRIMMING 

PRESSES STAMPING PRESSES, RIVETING PRESSES, 

EMBOSSING PRESSES, PRESSES WITH AUTOMATIC 

FEEDS. COMPLETE OUTFITS FOR CAN MAKING. 
SPECIAL MACHINERY, ETC. 


Die Forgings to Order. . SEND FOR CATALOGUE, 
TOLEDO, ©. 


Machine Works. 


LATH ES. 


16 in. to 36 in. Swing. 


ASK FOR PRICES. U.S.A. 


THE POND MACHINE TOOL CO. 


PLAINFIELD, N.‘J. 


Manufoe'"e'™* Metal Working Machine Tools, 
RADIAL DRILLS, 
PLANERS, LATHES, DRILL PRESSES. 
HIGH GRADE TOOLS, heay 


and powerful, from LATES' 
and BEST DESIGNS. 


Manning, Maxwell & Moore, 


SALES AGENTS - 
& 113 LIBERTY ST., NEW YORK, 


424 Telephone Building, PrrtsnurGu, Pa fea Santh Conat Street, Cureaco, iLL. 


| ~The Wright Co., 


Lowell, Mass., 


ftiease mention ihe Lngineering Magazine when you write, 


MACHINE SHOP EQUIPMENT @@ 
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MACHINE SHOP EQUIPMENT 


THE 


\ 


TOOL CO. 


SUCCESSORS TO 


We desire to inform the trade that under 
date of January ist, 1896, the corporate name 
of the Lodge & Davis Machine Tool Co. 
was changed to the Davis & Egan Machine 
Tool Co. 

The production of our well known line 
of Machine Tools will be conducted on the | 
same high plane as heretofore, embodying 
the highest grade materials, superior work- 
manship, beauty and simplicity of design. 

No expense will be considered in securing 
the best mechanical ability, and our constant 
aim shall be to maintain the advanced position 
we now hold as builders of Standard Machine 
Tools. 

Additional capital and increased facilities 
will enable us to carry a larger assortment of 
tools at our various stores for immediate 
delivery. 

We earnestly solicit the continued patron- 
age of our friends and patrons. 


The Davis & Egan Machine Tool Co. 
Works, CINCINNATI, OHIO. 


New York, Boston, Phila., 
110 Liberty St. 36 Federal St. 19 N. 7th St. 
Chicago, St. Louis, 
68 & 70 So. Canal St. 720 N. Second St. t 


Please mention The Engineerine Magazine when you write, 
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ARCHITECTURAL@@~ 
RITER & CONLEY 


IRON AND STEEL CONSTRUCTION OF EVERY DESCRIPTION. 


Steel Frames, Roofs and Buildings, Coiumns and Girders, 
Oil Tanks and Refineries, Biast Furnaces, Stee! Works, 
Boilers —All Kinds, Stand Pipes, Gas Holders, 
Large Draught Stacks, Hydraulic Flanging — hires; 


RITER & CONLEY, Pittsburgh, Pa. 


New York Office: ‘Taylor Building) 39 & 41 Cortlandt Street. 


WROUGHT IRON BRIDGE CO. 

Bridge - and - Structural 


CANTON, - OHIO. 
Mississippi River Bridge—contre spans each 456 feet. 


TRANSLUCENT 
e “Taylor Old Style” Brand. 
FABRIC 


The Heaviest Coated Roofing 


A Substitute for Glass. Tin Made. . 
Absolutely proof against heat, cold, 

Specially adapted for Passenger 
storms, atmospheric conditions, expan- wey 
sion, contraction, ete It is durable, motive Labs, Freigat 
flexible and strong. Cars Round Houses, ete. 4 

: $ Each sheet made by hand—dipped 
SKYLIGHTS in open pots of metal—the same 
as in 1830. No machinery or rolls 
constructed of Translucent Fabric are used to squeeze off the metal coat- 
uwuaran {not tocrack, break or leak, Write ing. N. & G. Taylor Co. 
ag atalogue It may save you Dollars. Sole Manufact 
TRANSLUCENT PABRIC C0, @ ro, Philadelphia 
+ Boston, Mass 


THE CANTON STEEL ROOFING CO., 


HEAVY GAUGE For Mills, Mines, Factories 
Galvanized and Black Pipe. Abattoirs, Etc. 
WRITE FOR PRICES. 


SUPERIOR Graphite Paint 


For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Metal or Wood Surfaces, 
Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals. 


Detroit Graphite Mfg. Co., wc” 


THE ENGINEERING MAGAZINE is indeed a great help to me in my business. 
J. Y. GRIER, Builder and Contractor, 
Liberty Hill, Texas 


Please mention The Engineering Magascine when you write, 
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STEAM AND WATER HEATING APPARATUS 


For Public Buildings, 
— "Residences, etc. 


OUR SPECIALTIES..... 
Mercer, Mills, Gold and Cottage Steam and Water 
Heating Boilers. Adapted for Hard or Soft Coal 
and Wood Burning. 

The Royal Union, Union, Champion and Imperial Water 
and Steam Radiators. 

Gold’s Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH CO., 


FOUNDRY: 133-135 Centre St., New York. 
” WESTFIELD, MASS. — Send for Circular. 


The WINSLOW BROS. CO., 
ORNAMENTAL IRON WORK, 


368-408 CARROLL AVENUE, 
CHICAGO. 


Ornamental Iron for Buildings -L Art Metal Work in Wrought and Cast Iron, 
Bronze, Brass and Aluminum » Special Finishes in Bower-Barff, Bronze, 
Duplex Bronze, Galvanoplastic, Enamelling and Fire-Gilt Hh Special Designs 
Submitted 


PITTSBURGH TERRA COTTA LUMBER CO. 


POROUS TERRA COTTA OR HARD TILE 


EERE 


Furnished and Constructed in all wert of the United States. 


GENERAL Offices: CARNEGIE BUILDING, - PITTSBURGH, PA. 
EASTERN OFFICE: POSTAL TELEGRAPH BLDG., NEW YORK. 
WESTERN OFFICE: NO. 5 PARKER BLOCK, INDIANAPOLIS, IND. 


EMPIRE FIRE-PROOFING CO., 


Manufacturers and Contractors for every description of 


Hollow, Sclid and Porous T | L FE For Fire-Proof Buildings 


Pittsburgh Office: No. 814 Carnegie Building. 
Chicago Officey No. 1303 Monadnock Block. Cor. Jackson & Dearborn Sts. 
ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


FIRE-PROOF BUILDING MATERIAL 


Of every description, Hollow Brick made of Clay for Flat Arches, Partitions, Furring, ete 
Porous Terra-Cotta, Fire-Brick, etc., ete. 


Works, MAURER, N. J. OFFICE AND Depor, 420 hse 230 STREET, New Yore 
Send for 1894 Cc atalogues on “ Fireproofing " and “ Fire-Rrick 


TH. BrookseCo. 


OF EVERY DESCRIPTION. 
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When you wish to buy a 


STEAM OR HOT WATER 
HEATING PLANT, 


send for a catalogue of 


Te Dunning: Boi. 


We also make 
* Steam Engines, Boilers and Machinery 
NEW YORK CENTRAL IRON WORKS co. 


04 txchange Street, Geneva, N. 


LOUISIANA 


RED CYPRESS. 


35 "ROUND 


MICHIGAN 


alamazoo, Mich, 


Vine St., Phitadet 


THE BEST EXPANSION TANK 


IN THE WORLD. 
ANTI-WASTE EXPANSION TANK. 


AND INEXPENSIVE.... 


manoracroneo ov HEPE, KOVEN & 60., 


SELF-FILLING, DURABLE 


QrFice: 18 Spruce StT., New YorK. 


WHI 
WILLIAMS MFG. CO. 


16 Murray New York, 
Offices S58 8. Market St., Boston, 


Miurphy’s Packless 


Radiator Valves 


WILL NOT LEAK AT THE STUFFING BOX AND REQUIRE NO PACKING 
BEST VALVE IN THE WORLD 


203 S. CANAL ST. 
C. P. Monash, Mor. CHICAGO 


al Gener 


HoT 
Warer. 


ALL STEEL. 
NO COILS OR FLUES. 
ALL SIZES. 


Send for Catalogue. 


§ Wks Mld.Co., 


123 3. Clinton St. 
CH ICACO. 
N.S. BOUTON Pres. 


E. H. SEDQWICK 
TREAS. AND GEN. Maa, 


WORKS: JeRnsey City, N. J. 


Send for our Catalogue 


Free 


BATHS 


“Best in the World. 
Only one quality. 
All Guaranteed. 


S.M.CO.ON THE BOTTOM. 


STANDARD MFG. CO., Box R, Pittsburgh. | 


"Please mention The Engine Engineering Magas tne when you write. 
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“Spence” 


s is made in 21 


The 


“ SPENCE ” 


is scrupulously @ 


made of oR 
the very 

best for heating 
materials, 4 

and by the «RESIDENCES, 


most expert 


HOTELS, 


STORES, 
Safe. CHURCHES, 


SCHOOLS, 


WATER. ENTER = (FFICE BUILDINGS, 


Non-Leakable. GREENHOUSES. 
BANKS, 


Easily Set Up. 


NEW YORK £44, 
Neat and Clean. 94 CEATRE 


THE 
STURTEVANT 
BLOWER 


BF STVRTEVANT CO 


ALL SIZES AND STYLES FOR EVERY POSSIBLE DUTY. 
@@SEND FOR CATALOGUES.0@— 
34 Oliver Street, Boston, Mass. 75 Queen Victoria Street, London, E. C., Eng. 
131 Liberty Street, New York, N. Y. 21 West Nile St., Glasgow, Scotland. 
135 North Third Street, Phila., Pa. 87 Zimmerstrasse, Berlin, Germany. 
16 So. Canal St., Chicago, III. 2 Kungsholmstorg, Stockholm, Sweden. 
Pieas: mention The Engineering Magazine waen you 
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™ MISCELLANEOUS 


si PERFORATED SCREEN PLATES 


THE HENDRICK MFG. CO., Litd., 
CARBONDALE PA. 


WE BUILD A SUPERIOR LINE 


od oF PIPE THREADING 
AND CUTTING-OFF 
MACHINES, Hand or Power. (2 


Also 


STOCKS AND DIES. 


Send for Catalogue. 


THE ARMSTRONG MFG. CO., 


BRIDGEPORT, CONN. 
<2, New York Office, 139 Centre St. ns 
No, 1 Machine. 


ADAMANTINE SHOES AND DIES 
| 14 AND CHROME CAST STEEL 
Se Gams, Tappels, Bosses, Roll Shells and Crusher Plates. 


binger panes are extensive ely used in all my » Mining States and Terri- 
tories of North and S« out h America : ruaranteed to prove better and cheaper 
than an othe rs. Orders solicited subject conditions. When pos 
ing sen ft ketch with exact dimension Send for Illustrated Circular, 


No. 3 Machine. 


STAMP SHOES 
3 


CHROME STEEL WORKS, 


P. HAUGHIAN, President. 


Kent Ave., Keap and Hooper Sts., 
CANDA, Secretary. BROOKLYN, N.Y. 


G.1 DuNnscoms, Treasurer 


The “Gorton Side-Feed’ Boiler 


Is just what you want for Steam and 
Hot Water Heating. It has advan- 
tages over any other boiler on the 
market. Send for our Book, ‘* Mod- 
ern House Heating,’’ and investi- 
gate for yourself. Free on appli- 
cation. 


ADDRESS, 


GORTON & LIDGERWOOD CO., 
96 Liberty St., New York, 


th Old Colony Building, Van Buren and Dearborn Sts., 197-203 Congress St., 
Chicago, Til, Boston, Maes. 


Please mention The Engineering Magazine when you write, 
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NICHOLSON FILE co. 


We did 35 per cent. . a 
MoRE BUSINESS 
in 1895 than in any previous year. This does not include our new 
GREAT WESTERN BRAND. 


| Send for Do you want a better recommendation? If so, 
| Catalogue 


TRY OUR FILES, ruey are tue Best. 


45° 
| Illustrations. 


PROVIDENCE, 


NEW AND SECOND ieee 


Over 700 Machines in Stock. 
Send for Latest List. 


Prentiss Tool and 
Supply Company, 


62-64 So. Canal St., Chicago. 115 Liberty St. New York. 


INSULATED WIRES AND CABLES. 


TRADE MARK. 


THE OKONITE COMPANY, Ltd. 


WILLARD L. CANDEE, } MANSON, Gen, Supt. 
H. DURANT CHEKveER, H. HopaLns, Secy 


13 Park Row, NEW YORK. 


Q_ THE IMPROVED.... 


CORLISS” 


ENCINE. 


THE MOST EFFICIENT AND ECONOMICAL POWER IN THE WORLD. FOR 
CLOSE REGULATION AND NOISELESS OPERATION IT HAS NO 
EQUAL. MANY IMPROVEMENTS. 


FISHKILL LANDING MACHINE CoO., 
FISHKILL-ON-THE-HUDSON, N Y 
ROBT. J. HALGIN, Prest " W. P. SAGE, Vice-Presrt. JAS. L. TELLER, Secy 


Please mention The Engineering Magasine when you write, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. |}. 


MACHINES FOR WORKING IRON AND STEEL—SMALL TOOLS FOR MACHINISTS’ USE. 


Our ability to meet the requirements of 
a large variety of establishments is indicated 
by our line of 


50 MICROMETER CALIPERS, 


measuring from % inch or 13 m/m to 24 
inches or 624 m/m by thousandths or ten 
thousandths of an inch or by hundredths of a milli- 
metre. For sale by all leading hardware dealers. 
Features essential to accuracy and durability protected 
by patents. 


We Claim the Following Merits for Jenkins Bros. Valves, 


Manufactured of the Best Steam Metal. 

No regrinding, therefore not constantly wearing out the seat of the valves 

Contain JENKINS DISC which is suitable for all pressures of Steam, Oils and Acids, 
The Easiest repaired and all parts interchangeable 

Every valve tested before leaving the factory. 

ALL GENUINE stamped with Trade Mark. 

JENKINS BROS., (NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 


Y Bank of Commerce Building, 
PITTSBURGH, PA. 


Havemeyer Building, New York City, N. Y. 
The Rookery,’’ Chicayo, Ill. 
10 Peninsular Bank b-ilding. Detroit, Mich. 
71 Perin Building, Cincinnati, Ohio. 
24 South Water St., Cleveland, 0. 
712 Union St., New Orleans, La. 
1107 Betz Bidg., Philadelphia. 
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LIGHT OR POWER PLANTS 


of the highest possible efficiency are our spe- 
cialty. Other manufacturers will not meet the 
guarantee under which we sellour Engines and 
Dynamos. By consulting us you serve your 
own interest 


|, H. MCEWEN MFG. 21 Dey Street, New York. 


LUNKENHEIMER 


on your Valves means the best, and is a guarantee for superior quality, 
efficiency and durability. COMMON SENSE dictates that for 
high pressures there is nothing so durable as gun metal. 

IF YOU WANT ENTIRE SATISFACTION, : 
avoid the use of valves having discs made of rubber or asbestos materials, 
as they cannot endure the action of superheated steam. Is not this true? 

Experiments are costly. Use and specify 


LUNKENHEIMER’S REGRINDING VALVES, 


and be on the safe side. Dealers don't keep them, they sell them. 
Pocket catalogue and hanger, gratis 
The Lunkenheimer Oo., Headquarters: Oincinnati, 0,, U.8. A. 


. { The Lunkenheimer Co., The Lunken Vatve Co., 
John St., New 35 Gt. Dover St., Lonpon, S. B 
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